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Regenerating   Longleaf   Pine  Naturally 

Thomas  C.   Croker,   Jr.,   and  William   D.   Boyer 


Inherently  the  most  valuable  pine  of  the 
South,  longleaf  has  bceyi  widely  replaeed  by 
other  species  that  reproduee  more  success- 
fvJly.  Research  over  the  past  two  decades, 
however,  provides  fjuides  for  consistent  cul- 
tural regeneration  by  a  shelterivood  system. 
Key  yneasures  of  the  recommended  system 
include  liardirood,  control  by  fire  and  other 
means  during  the  rotation,  timely  prepara- 
tory and  seed  cuts,  seed  crop  monitoring, 
seedbed  preparation  by  fire  or  mechanical 
means,  protection  of  established  seedlings, 
prompt  removal  of  parent  trees  when  stock- 
ing of  reproduction  is  adequate,  and'  control 
of  competition  and,  broum-spot  disease  after 
the  removal  C7it. 

Establishing  the  new  crop  primarily  from, 
the  first  20  percent  of  seedlings  emerging 
from  the  grass  stage  maximizes  growth  rates 
and  tends  to  preserve  inherited  vigor  and  re- 
sistance to  brown  spot. 

Additional  keywords:  Finns  palustris,  shel- 
terwood,  prescribed  burning,  timber  man- 
agement systems. 

Reduction  of  the  longleaf  pine  (Pinus  palus- 
tris Mill.)  forests  from  an  estimated  60  million 
acres  in  colonial  times  (Wahlenberg  1946)  to  less 
than  15  million  acres  today  is  in  large  part  a  re- 
flection of  regeneration  failures.  Old-growth 
longleaf  provided  the  choicest  timber  of  the 
southern  pines.  The  second-growth  is  similarly 
straight,  clear,  and  free  from  defect.  Users,  es- 
pecially of  poles  and  piling,  generally  prefer  it  to 
other  pines.  It  is  resistant  to  fire  and  most  insects 
and  diseases.  Many  foresters  and  landowners  in- 
terested in  a  multi-product,  multiple-use  forest 
prefer  longleaf  pine. 

Harvesters  of  old-growth  timber  appreciated 
the  superior  qualities  of  this  tree  but  rarely  at- 
tempted to  reproduce  it.  Grass,  or  stands  of 
hardwoods,  loblolly  pine  (P.  taedn  L.) ,  and  slash 
pine  (P.  elliottii  Engelm.)  took  over  many  sites 
after  the  longleaf  was  cut.  On  extensive  areas 


and  usually  by  accident,  good  second-growth 
stands  did  Ijerome  estal)lished.  Except  for  limited 
plantings  and  direct  seedings  of  recent  decades, 
these  fortuitous  resecdings  provided  today's 
commercial  longleaf  ])ine  forests. 

Most  of  the  second-growth  longleaf  will  reach 
maturity  and  will  need  to  be  harvested  and  re- 
generated by  the  year  L'DOO.  Seeding  or  iilanting 
following  mechanical  site  i)reparation  can  estab- 
lish new  stands,  and  is  necessary  where  ])arcnt 
ti-ee  stocking  is  low  or  competition  is  excessive. 
Where  feasible,  however,  natural  i-egonei-ation 
offei's  substantial  advantages. 

Natural  regeneration  does  not  require  ]-»ui-- 
chase  of  seed,  and  costs  less  for  manpower  and 
for  equi lament  o])eration.  Less  nonrenewal)le  i-e- 
sources  such  as  fossil  fuels  are  needed.  Large 
cash  expenditures  are  unnecessary.  Dui'ing  the 
regenci-ation  jieriod  much  high-grade  wood  can 
1)6  grown  on  large,  well-si)aced  trees  retained  as 
seed  bearers.  Retaining  a  iiartial  stand  while  re- 
generation is  being  established  is  aesthetically 
and  environmentally  preferable  to  clearcutting 
and  incurs  less  risk  of  soil  ei'osion.  Selection  of 
high-quality  seed  bearers  also  ])reserves  a  di- 
verse ]io()l  of  desirable  genotypes. 

Desii-able  in  theoi-y,  natui-al  regeneration  of 
longleaf  pine  ])roved  difficult  in  in'actice.  Bio- 
logical and  envii'onmental  factors,  as  well  as 
genetic  traits  of  the  species,  presented  major  ob- 
stacles. Until  recently,  therefore,  delii)crate  na- 
tural i-egenei-ation  was  seldom  attempted. 

Beginning  in  the  1920's,  i-esearch  concentrated 
on  ])lanting  grass-covered  stuin])lands  which 
then  occui)ied  millions  of  aci-es  of  former  long- 
leaf  tyiie.  Two  decades  Unter  studies  were  started 
which  culminated  in  effective  direct  .seeding. 

Drawing  in  ])art  on  these  studies,  researchers 
at  Bi-ewton,  Alabama,  and  elsewhere  developed 
information  on  which  to  ba.se  a  shelterwood  .sy.-^- 
teni  for  obtaining  natural  regeneration  consist- 
ently and  econoinically.  This  iiai)er  presents  es- 
.sential  background  information  and  ]n-actical 
guides  for  a)ii)!ving  the  system. 


ENVIRONMENT  AND  SILVICS 


Fire  Subclimax  Type 


The  most  important  single  factor  in  longleaf 
silviculture  is  the  species'  unique  adaptation  to 
an  environment  where  surface  fires  are  fre- 
quent. Longleaf  is  native  to  most  of  the  Gulf  and 
Atlantic  Coastal  Plains  from  North  Carolina  to 
eastern  Texas,  with  extensions  into  the  Piedmont 
and  Southern  Appalachian  regions.  Its  original 
range  was  probably  similar  to  the  present  com- 
mercial range  (fig.  1),  but  the  acreage  it  oc- 
cupies is  greatly  reduced. 

Soils  within  the  range  are  typically  sandy,  in- 
fertile, and  acid.  Though  rainfall  averages  40  to 
60  inches  annually,  seedling  losses  to  drought  are 
frequent,  especially  on  the  coarse  sands  of  west- 
ern Florida  and  the  sandhills  of  Georgia  and  the 
Carolinas.  Topography  is  generally  flat  to  roll- 
ing, with  broad  uplands  broken  occasionally  by 
drainages  wide  enough  to  be  barriers  to  fire. 
Originally,  longleaf  pine  forests  dominated  the 
uplands,  hardwoods  the  main  river  floodplains, 
and  mixtures  mainly  of  hardwoods  and  lol^lolly 
or  slash  pines  the  minor  drainageways  and  other 
moist  sites. 


Longleaf,  like  most  other  southern  pines,  ,' 
classified  as  a  subclimax  species,  because  in  tl^ 
absence  of  disturbance  it  eventually  is  replace 
by  more  tolerant  trees.  Fire  is  one  of  the  in 
portant  disturbers  and  is  almost  requisite  t 
perpetuation  of  longleaf  under  natural  cond 
tions.  Without  frequent  fires,  hardwoods  woul 
dominate  understories  or,  with  other  pine: 
would  outgrow  longleaf  seedlings  (fig.  2) .  Ecolc 
gists  have  therefore  interpreted  the  longleaf  pin 
type  as  a  "fire  sub-climax"  (Wells  and  Shun, 
1931,  Weaver  and  Clements  1938,  Costing  1956): 

Longleaf  pine's  dependence  on  fire  deri\< 
from  differences  in  traits  between  it  and  il 
competitors.  Hardwoods  have  higher  photosyn 
thetic  rates  in  shade  than  pines  (Kozlowski  19-H 
Krame}-  and  Decker  1944).  Both  pine  and  hard 
wood  competitors  grow  continuously  in  height 
while  longleaf  remains  in  a  grass  stage  for  sev 
eral  years.  Over  a  rotation,  prescribed  burns  ar< 
usually  needed  to  control  hardwood  understories 
During  regeneration,  fire  and  other  measure; 
are  used  at  times  when  they  reduce  competitior 


"j^^;//^  commercial  longleaf -slash  pine  region 


Fipiire  1. — Commercial  ravc/e  of  longleaf  pine  and  ynajor  physiographic  provinces. 


A 


Table  1. — Longleaf  phtc  seed  crops  per  acre,  Escarnhia 
Experimental  Forest,  l!)5'i-1073 


Year 


Shelterwood  stands^ 


Seed-tree  stands- 


Figur  ;  2. —  Without  fires  to  control  them,  hardwoods  may 
dominate  regeneration  areas  and  perman- 
enthj  suppress  grass-stage  seedlings. 

from  grass  and  brush  or  control  disease  with 
minimal  damage  to  the  longleaf  seedlings. 

Seed   Supply 

A  major  regeneration  problem  is  irregular 
seed  production.  Wahlenljerg  (1946)  reported 
good  seed  crops  at  5-  to  7-year  intervals,  failures 
1  year  out  of  5,  but  many  exceptions  to  this 
IK'i'iodicity.  Maki  (1952)  noted  that  during  a  20- 
year  period  after  1930  there  were  nine  medium 
or  better  seed  crops  and  14  light  or  better  crops 
in  south  Mississippi.  Although  these  early  rec- 
ords are  observational,  the  "good"  and  "medium" 
estimates  may  approximate  the  frequency  of 
ci'oiis  adequate  for  regeneration. 

On  the  Escambia  Experimental  Forest  in 
south  Alabama,  seedfall  has  been  measured  by 
trapping  since  1955.  Results  are  shown  in  table 
1.  During  a  19-year  period,  shelterwood  stands 
produced  five  crops  of  50,000  or  more  seeds  per 


1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
Mean 


.1/  seeds  — 



104 

20 

Neglig. 

Neglig. 

6 

O 

27 

24 

4 

4 

33 

21 

69 

46 

4 

4 

Neglig-. 

Neglig. 

23 

4 

1 

1 

Neglig. 

Neglig. 

122 

50 

34 

5 

5 

2 

1 

1 

63 

6 

2 

Neglig. 

69 

2 

29.8 

11.0 

1  Density  of  seed  bearers  per  acre  averaged  about  30 
square  feet  of  basal  area. 

-•  Density  of  seed  bearers  per  acre  averaged  about  10 
square  feet  of  basal  area. 

acre — an  average  of  one  every  4  years.  Crops  of 
this  size  usually  provide  a  satisfactory  stand  of 
seedlings  with  no  more  site  preparation  than  a 
burn. 

Under  seed  trees  the  count  was  much  less.  In 
the  19  years  there  was  only  one  crop  of  50.000 
seeds  or  more. 

Development  of  longleaf  pine  seeds  is  a  haz- 
ardous process  extending  into  3  calendar  years. 
Standard  terminology  for  female  .strobilus 
stages,  as  proposed  by  Croker  (1971a),  is  as 
follows: 


Year  and  stage 

T^siial  start 

Description 

Bud  year 
Bud 

July,  second 
calendar 
year 
before 
seed  year 

Primordia  visible 
under  magnification 

Flower  year 
Flower 
Conelet,  early 
Conelet,  late 

Marcb 

June 

October 

Bud  sheaths  lircak 
Flower  scales  closed 
Conelet  losses  taixT  off 

Seed  year 
Cone  green 
Cone  ripo 

Cone  open 

June 

October,  late 

September 

Late  October 

Specific  gravity  1.0!- 
Specific  gravity    .>>9 

Specific  .uravity    .Ti* 

Matthews  (1932)  and  others  have  described 
seed  development  in  detail.  The  reproductive 
primordia  are  differentiated  usually  about  the 
summer  of  the  bud  year,  and  the  buds  of  male 
flowers  begin  to  appear  in  December  of  that 
year.  Female  strobili  usually  appear  in  March  of 
the  flower  year;  the  date  ranges  from  mid-Febru- 
ary to  early  April,  depending  on  temperatures. 
Pollination  follows  immediately,  but  fertilization 
is  delayed  until  early  in  the  seed  year,  when  the 
female  strobili  are  still  in  the  late  conelet  stage 
(fig.  3) .  After  fertilization  the  strobili  enter  the 
green  cone  stage,  and  growth  is  rapid  until  early 
October  when  the  cones  are  ripe. 

Shoulders  (1967)  has  shown  that  abundant 
rain  in  the  spring  and  early  summer  of  the  bud 
year  improves  flower  production.  A  severe  freeze 
during  the  flower  stage  can  do  severe  damage.  On 
the  Escambia  Experimental  Forest,  entire  flow- 


Figure  3. — Pistillate  flowers  usually  appear  in  February 
or  March  of  the  flower  year;  seeds  are  not 
mature  until  October  of  the  seed  year,  20 
months  later. 


er  crops  have  been  destroyed  by  March  frosts. 
Boyer  (1974a)  reported  that  cone  production  is 
strongly  correlated  with  pollen  density  during 
the  flowering  period  and  that  female  strobili 
may  abort  if  pollination  is  inadequate. 

The  number  of  seeds  per  cone  varies  greatly. 
Croker  (1973)  found  that  the  count  averaged  50 
in  a  good  year,  35  in  an  average  year,  and  15  in  a 
poor  year. 

Insects  and  disease  can  decimate  promising  ' 
seed  crops;  DeBarr  (1967)  noted  that  seed  bugs 
(Tetyra    bipunctata    [H.-S.]    and    Le-ptoglossus 
corculus  [Say])  cause  much  of  this  damage  by  • 
feeding  on  the  seed. 

Dispersal  starts  in  late  October.  Most  seeds 
are  down  by  the  end  of  November,  although  a 
few  may  fall  as  late  as  the  following  February. 
The  flight  range  is  short.  According  to  Boyer 
(1958,  1963b),  the  amount  of  sound  seed  depos- 
ited is  halved  with  each  additional  Vi-chain  dis- 
tance from  a  wall  of  timber.  Effective  seeding 
distance  is  usually  not  more  than  100  feet.  Via- 
bility also  decreases  sharply  with  distance,  be- 
cause empty  seeds  carry  further. 

Generally  seed  production  is  greatest  on  good 
sites  (Croker  1973).  Trees  that  have  well  formed 
crowns  and  are  over  30  years  old  and  at  least  10 
inches  in  d.b.h.  usually  are  the  most  prolific. 
Production  increases  with  diameter  up  to  about 
15  inches  d.b.h.  Some  trees  are  inherently  more 
fruitful  than  their  neighbors  (Allen  1953,  Crok- 
er 1964,  Shoulders  1967),  regardless  of  mor- 
phological characteristics. 

In  studies  of  seven  seed  crops,  Croker  (1973) 
found  that  cone  production  declined  with  increas- 
ing stand  basal  area  in  excess  of  30  square  feet 
per  acre.  Other  studies  at  the  Escambia  Experi- 
mental Forest  have  indicated  that  30  square  feet 
may  be  close  to  optimum,  as  decreases  were  ob- 
served at  lower  as  well  as  higher  densities  (fig. 
4).  Cones  per  tree  generally  increased  with  de- 
clining basal  areas,  but  the  reduction  in  number 
of  seed  trees  lessened  the  numbers  of  cones  per 
acre. 

When  a  stand  is  ready  for  regeneration,  there- 
fore, a  seed  cut  should  be  made  to  reduce  it  to 
about  30  square  feet  per  acre  of  seed  bearers. 
This  cut  should  be  made  well  in  advance,  since 
cone  crops  will  not  benefit  fully  until  at  least 
three  growing  seasons  after  release.  In  the  1951 
crop,  for  example,  trees  released  during  the  bud 
year  produced  61  cones  apiece,  those  released 
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Figure  4. — Longleaf  pine  cone  production  per  tree  and 
per  acre,  as  affected  by  stand  density 
(based  on  Escambia  Experimental  Forest 
records). 

during  the  flower  year  28  cones,  and  those  re- 
leased during  the  seed  year  16  cones  (Croker 
1952). 


Germination  and   Establishment 

Unlike  those  of  other  southern  pines,  longleaf 
seeds  germinate  soon  after  dispersal  in  the  fall. 
This  habit  reduces  the  period  of  vulnerability  to 
predators  like  birds,  mice,  squirrels,  and  ants 
(Boyer  1964b;  Stephenson,  Goodrum,  and  Pack- 
ard 1963).  On  the  other  hand,  the  cotyledonary 
seedlings  are  subject  to  freezing  temperatures  or 
frost  heaving  (Croker  1968)  as  well  as  to  desic- 
cation or  high  temperatures  during  droughts  in 
late  autumn.  They  are  also  exposed  to  destruction 
by  grazing  animals  (Boyer  1967)  and  to  clipping 
))y  rabbits  (Campbell  1971). 

The  seeds  require  contact  with  mineral  soil  for 
germination  and  establishment,  and  they  cannot 
tolerate  flooding.  Since  the  large  wing  prevents 
them  from  j^enetrating  heavy  grass  or  litter, 
burning  or  mechanical  measures  to  remove  such 
barriers  are  essential  (Chapman  1946;  Croker 
1957, 1975;  Morris  and  Mills  1948;  Smith  1961a). 

Tree  percents  (number  of  established  seed- 
lings per  100  seeds)  are  generally  highest  in 
good  to  excellent  seed  years  (Gemmer,  Maki,  and 
Chapman  1940) . 


Survival  and  Grov\^th 

Survival  and  growth  are  closely  related  to 
longleaf 's  two  unique  silvical  characteristics:  its 
well-known  grass  stage  and  its  high  resistance  to 
fire.  The  grass  stage  usually  lasts  for  4  or  5  years 
after  the  seedlings  are  released  from  the  over- 
story  but  may  range  from  1  to  20  years;  during 
it,  the  young  trees  make  no  height  growth.  If 
reproduction  of  competing  species— hardwood 
or  pine — is  allowed  to  grow  freely  it  will  com- 
pletely dominate  the  site  while  longleaf  seedlings 
are  in  the  grass.  Once  this  has  occurred,  the  long- 
leaf  stand  can  never  regain  dominance. 

While  in  the  grass  stage,  longleaf  may  be 
killed  by  hogs  (Hopkins  1947,  Peevy  1953)  and 
damaged  by  heavy  cattle  grazing  (Boyer  1967) . 
It  also  is  most  vulnerable  to  its  major  disease, 
brown-spot  blight,  caused  by  Scirrhia  acicola 
(Dearn.)  Siggers.  The  infection  prolongs  the 
grass  stage  and  kills  many  seedlings  (Siggers 
1944) .  Under  certain  conditions  fire  can  be  used 
for  control  (Croker  1967,  Wakeley  and  Muntz 
1947).  A  parent-tree  overstory  of  medium  or 
high  density  also  tends  to  inhibit  brown  spot 
(Boyer  1963a,  1975). 

Causes  of  the  grass-stage  habit  are  not  com- 
pletely known  (Allen  1964,  Brown  1964),  but 
competition  and  site  are  important  factors 
(Bruce  1951b,  Croker  1959,  Pessin  1944,  Walker 
1954). 

Individual  seedlings  tend  to  express  domin- 
ance early  in  life,  even  in  the  grass  stage.  This  is 
a  desirable  trait,  tending  to  prevent  stagnation 
in  dense  stands.  The  seedling-to-seedling  varia- 
tion in  growth  may  be  genetically  controlled. 
Derr  (1963),  for  example,  reports  strains  that 
are  highly  resistant  to  brown  si)ot  and  make  fast 
height  growth  (Snyder  1973).  Studies  by  Boyer 
(1972)  and  Wakeley  (1970)  also  suggest  that 
wild  populations  include  brown-spot  resistant 
individuals  that  develop  early  dominance.  Cul- 
tural practices  should  aim  at  selecting  crop  trees 
from  this  desirable  and  perhaps  genetically  su- 
])erior  portion  of  the  local  population. 

Longleaf  pine  is  adapted  to  withstand  fire  by 
thick  bark  on  its  lower  stem  and  by  its  unusual 
habit  of  growth.  Though  vulnerable  in  their  first 
year  or  two,  seedlings  soon  develop  a  large,  rela- 
tively insulated  terminal  bud.  A  groundlinc 
diameter  of  0.3  inch  can  be  taken  as  the  size  at 
wliich  grass-stage  seedlings  become  fii-e-resist- 
ant    (Bruce   1951a.    1954).   Immediately   after 


heiglit  growth  begins,  the  trees  are  again  sus- 
ceptible, especially  those  heavily  diseased  (Maple 
1975).  They  usually  gain  height  rapidly,  how- 
ever, and  after  they  are  3  feet  or  taller  a  light 
fire  does  little  harm. 

Mortality  of  grass-stage  seedlings  from  pre- 
scribed fires  in  Alabama  tests  is  shown  in  figure 
5.  Mortality  was  higher  among  unreleased  than 
among  released  seedlings  of  equal  diameter, 
partly  because  the  pine  needles  under  the  over- 
story  supported  hotter  fires  than  did  the  grass 
on  released  areas.  Brown  spot,  excessive  competi- 
tion, and  any  other  factors  that  impede  seedling 
growth  may  seriously  prolong  the  period  of  ini- 
tial vulnerability. 
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Figure  5. — Fire  kill  in  relation  to  size  of  released  and  un- 
released longleaf  pine  seedlings.  Mortality 
in  the  0.9-inch  class  may  reflect  losses  of 
seedlings  beginning  height  growth,  which 
are  vulnerable  while  under  3  feet  tall 
(based  on  Boyer  1971th). 

The  seedlings  are  highly  susceptible  to  root 
competition.  Growth  under  full  pine  or  hardwood 
overstories  averages  only  about  half  that 
achieved  in  the  open  (Boyer  1963a,  197G).  Sup- 
pression by  parent  trees  extends  well  beyond  the 
crowns,  an  indication  that  root  competition  has 
a  greater  impact  on  seedling  growth  than  over- 
si  ory  shade. 

Most  seedlings  can  survive  under  pines  or 
hardwoods  for  7  to  10  years  (Boyer  1963a,  Smith 
1961b)  and  respond  well  when  the  overstory  is 
removed  (Boyer  1976).  Poor  timing  of  fires 
rather  than  competition  causes  excessive  mor- 
tality of  grass-stage  seedlings  under  an  over- 


story.  In  the  absence  of  fire,  Boyer  (1974b) 
found  that  mortality  under  pines  or  hardwoods 
differed  little  from  that  for  seedlings  released 
from  all  overstory  competition. 

Logging  damage  to  be  expected  during  remov- 
al of  parent-tree  overstories  must  be  considered 
when  evaluating  the  adequacy  of  stocking. 
Grass-stage  seedlings  are  more  resistant  to  dam- 
age than  those  making  height  growth  (Boyer 
1964a,  Croker  1956a).  Logging-related  mortal- 
ity is  least  when  the  overstory  is  removed  at 
seedling  age  1  or  2  (Boyer  1974c) . 

REGENERATION  METHODS 

A  method  for  natural  regeneration  of  longleaf 
pine  should  afford  at  least  four  essentials:  (1) 
sufficient  desirable  parent  trees,  so  distributed 
that  they  provide  an  adequate  supply  of  seed 
throughout  the  regeneration  area,  (2)  midstory 
and  seedbed  conditions  favorable  for  the  estab- 
lishment, survival,  and  growth  of  seedlings,  (3) 
protection  from  hogs,  wildfire,  brown  spot,  and 
other  hazards,  and  (4)  complete  release  from 
overstory  and  brush  competition  after  adequate 
stocking  has  been  secured.  In  addition,  it  is  high- 
ly desirable  to  maintain  a  well-stocked  overstory 
until  seedlings  are  firmly  established.  The  over- 
story provides  seed  in  case  more  should  be  need- 
ed, and  it  also  suppresses  brush  and  grows  sub- 
stantial quantities  of  quality  timber  during  the 
regeneration  period. 

Of  the  five  American  methods  of  natural  re- 
generation, only  three — clearcutting,  seed  tree, 
and  shelterwood — need  be  considered  for  long- 
leaf  pine.  Longleaf  does  not  sprout  satisfactorily 
for  coppice.  Because  standwise  regeneration 
measures  are  essential,  selection  systems  are  im- 
practical. 

Clearcutting  has  critical  limitations  (fig.  6). 
Advance  reproduction  is  usually  scarce  and 
would  be  destroyed  in  a  heavy  cut.  Seed  must 
then  come  from  the  side,  as  it  is  not  stored  in  the 
duff  and  lias  a  short  disnei-sal  range.  Four  re- 
quirements for  success  with  this  method  are:  ( 1 ) 
all  the  regeneration  area  must  be  within  about 
100  feet  of  a  seed  source,  (2)  there  must  be  a 
good  seed  crop  on  the  adjacent  timber,  (3)  seed- 
bed conditions  must  be  favorable,  and  (4)  preda- 
tor pressure  must  be  low.  In  good  years,  clear- 
cutting  in  a  groupwise  manner  or  as  progressive 
strips  may  meet  these  requirements.  In  poorer 
seed  years,  success  is  doubtful;  brush  will  invade 
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Figure  6. — T/^e  clearcutthig  method  is  of  livvited  use  in 
natural  regeneration  of  longleaf  pine.  Ad- 
vance reproduction,  if  present,  is  destroyed 
''?y  logging  or  smothered  by  the  heavy  de- 
bris. Seeding  from  adjacent  stands  is  ef- 
fective for  only  about  100  feet. 

rapidly  and  corrective  measures  will  be  expen- 
sive. 

Clearcutting  followed  by  planting  or  direct 
seeding  is  being  practiced,  but  is  beyond  the 
scope  of  this  publication. 

The  seed-tree  method  removes  from  an  area  in 
one  cut  all  the  mature  timber  "save  for  a  small 
number  of  seed  bearers  left  singly  or  in  small 
groups''  (Ford-Robertson  [ed.]  1971).  Seed  trees 
usually  number  three  to  five  and  rarely  more 
than  10  per  acre.  In  a  19-year  test  on  the  Escam- 
bia Experimental  Forest  (table  1),  intervals  be- 
tween usable  seed  crops  were  longer  than  for 
shelterwood  stands  because  the  source  was  in- 
adequate. Despite  prescribed  burns,  cutting 
areas  also  reverted  more  rapidly  to  brush,  since 


overstory  competition  was  slight  (fig.  7). 
Growth  per  acre  on  the  reserve  stand  was  much 
less  than  in  shelterwood  cutting  (Croker  195Gb) . 
Occasionally,  good  stands  have  been  established 
by  this  method,  Init  the  risks  are  high. 

Because  of  longleaf's  presumed  intolerance  of 
overhead  competition,  few  foresters  prior  to 
1950  considered  the  shelterwood  method  suitable. 
Early  studies  (Croker  1956b)  on  the  Escambia 
Experimental   Forest,   however,   revealed  that 


Fiirure  7. — Over  19  years,  seed-tree  stands  on  the  Es- 
cambia E.rpcrimcntnl  Forest  rarely  )>ro- 
dnced  enough  seed  for  adequate  regenera- 
tion. Meanwhile,  sites  }re)-e  occuyicd  by 
brushy  hardu-oods  released  lrn)>>  coinpdi- 
tion  by  the  cutting. 


seedlings  established  under  moderately  heavy 
overstories  survived  a  removal  cut,  responded 
promptly,  and  grew  well  (fig.  8).  This  finding 
was  supported  by  observations  elsewhere.  For 
example,  Paul  Garrison,  former  chief  forester 
for  Gaylord  Container  Corporation,  reported  de- 
velopment in  Louisiana  of  several  thousand  acres 
of  good  second-growth  from  advance  reproduc- 
tion under  old-growth  stands  fortuitously  clear- 
cut  and  protected  from  fire  (personal  corre- 
spondence, January  1955) . 

Following  these  leads,  our  research  since  the 
niid-1950's  has  sought  basic  silvical  knowledge 
and  techniques  needed  to  apply  a  shelterwood 
approach. 

\Ye  have  learned  that  good  seed  crops  are 
more  frequent  in  shelterwood  than  in  seed-tree 
stands;  that  the  overstory  reduces  brush  en- 
croachment primarily  by  increasing  the  effec- 
tiveness of  prescribed  fire;  that  reproduction,  if 
protected  from  wildfire  and  grazing,  can  be  held 


for  7  or  more  years  under  the  shelterwood;  tha 
advance  reproduction  grows  satisfactorily  aftei 
release;  that  the  shelterwood  tends  to  inhibii 
brown  spot;  and  that  150  to  200  board  feet  pei 
acre  per  year  of  high-quality  wood  can  be  growr 
while  the  stand  is  being  regenerated.  We  have 
also  developed  guides  for  applying  treatments  tc 
utilize  these  potentials  economically,  and  have 
demonstrated  their  successful  application  on 
more  than  15  representative  areas. 

On  the  average,  about  3.5  years  have  been  re- 
quired to  establish  satisfactory  reproduction, 
with  a  range  of  1  to  6  years.  Costs  are  well  below 
those  of  artificial  regeneration. 

While  shelterwood  accommodates  the  basic 
biological  requirements  of  longleaf  pine  better 
than  the  other  methods  and  also  fits  the  needs  of 
most  landowners,  it  is  not  a  panacea.  Where 
heavy  hardwood  undergrowth  cannot  be  con- 
trolled without  excessive  damage  to  the  pine 
overstory,  it  is  necessary  to  clearcut.  If  the  clear- 
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Figure  8. — Left:  Area  in  19.5i  after  removal  of  hmyleaf  pine  .ttni^il  fn  nlraKP  seedlings 
established  Knder  a  shelterwood  overstory  after  the  10J,7  seed  crop.  Right: 
View  from  same  camera  station  in  1961.  See  frontispiece  for  197i  view  in 
this  stand. 
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cutting  is  done  in  narrow  strips,  natural  repro- 
duction may  be  obtained.  The  alternative  is  to 
plant  or  direct-seed.  In  many  unmanaged  second- 
growth  stands  the  pine  overstory  is  inadequate; 
'  shelterwood  regeneration  requires  a  minimum 
'  of  20  square  feet  of  basal  area  per  acre  in  suit- 
'  able  seed  trees — less  than  this  risks  inadequate 
'  seeding.  The  method  also  requires  close  monitor- 
ing of  seed  crops,  seedling  establishment,  and 
growth,  so  that  cultural  treatments  can  be  prop- 
erly timed. 


USING  A  SHELTERWOOD   SYSTEM 
Management  Before  Regeneration 

The  shelterwood  method  works  best  if  applied 
after  steps  have  been  taken  to  prepare  for  regen- 
eration. Favorable  understory  conditions  can  be 
obtained  most  efficiently  by  frequent  use  of  fire, 
especially  toward  the  end  of  the  rotation  (fig.  9) ' 
In  most  well-stocked  stands,  periodic  winter  fires 
will  kill  back  hardwood  brush  and  keep  it  small. 
Exceptions  are  the  more  fertile  sites  and  special 
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Fifjure  9. — Well-managed  longleaf.  Frequent  fire  during  the  rotation  has  developed  a 
clean  understorii.  favorable  to  regeneration. 


areas  such  as  palmetto  understories  in  the  Lower 
Coastal  Plain,  where  summer  fires  or  mechanical 
control  may  be  needed.  Where  burning  has  con- 
trolled hardwoods  and  brush  and  has  limited  the 
accumulation  of  litter,  there  is  little  difficulty  in 
providing-  adequate  seedbeds.  Cattle  can  also  help 
condition  the  understory  but  must  be  excluded  or 
carefully  controlled  after  seeds  germinate. 

Cutting  practices  during  intermediate  man- 
agement are  important.  Because  longleaf  pines 
prune  themselves  readily,  most  dominants  and 
codominants  contain  wood  of  good  quality.  They 
can  be  favored  by  thinning  from  below.  Such 
thinning  develops  the  large  crowns  essential  to 
abundant  seed  production.  After  stands  reach 
seedbearing  age,  trees  that  produce  abundant 
cones  should  be  retained  when  feasible. 

In  all  intermediate  cuttings,  care  should  be  ex- 
ercised to  avoid  creating  openings  that  will  invite 
hardwood  encroachment.  Even  if  they  have  been 
carefully  managed,  however,  most  stands  that 
need  regeneration  today  have  some  openings 
from  lightning  strikes,  beetle  kills,  windfalls,  or 
initial  understocking.  To  rehabilitate  such  areas 
requires  special  mechanical,  chemical,  or  fire 
treatments,  or  a  combination  of  treatments. 

Making  the  Preparatory  and   Seed   Cuts 

The  shelterwood  method  is  most  efficient 
when  cutting  areas  comprise  complete  burning 
blocks.  Such  blocks  may  vary  from  25  to  100 
acres,  and  should  be  bounded  by  natural  or  arti- 
ficial breaks.  Larger  units  increase  the  difficulty 
of  fire  control. 

Where  smaller  shelterwood  areas  are  desired, 
prescribed  burning  of  individual  cutting  areas 
may  not  be  feasible.  In  such  irregular  situations, 
stands  of  various  shapes  and  ages  may  be  includ- 
ed in  one  burning  block.  Burning  must  then  be 
restricted  to  the  dormant  season,  and  the  pre- 
scription be  adjusted  to  best  meet  the  needs  of 
all  the  stands,  with  particular  attention  to  those 
most  vulnerable  to  fire.  ^Mechanical  seedbed 
preparation  may  be  required  when  fire  cannot 
be  used. 

The  shelterwood  method  usually  employs  two 
or  three  cuts.  In  the  three-cut  method,  a  prepara- 
tory cut  is  made  and  then  is  followed  in  about  5 
years  by  a  seed  cut  that  removes  all  trees  not 
needed  for  seed  production.  The  third  cut  re- 
moves the  overstory  after  the  seedling  stand  is 
well  established.  The  two-cut  method  is  similar 


except  that  the  preparatory  and  seed  cuts  ar 
combined.  j 

Objectives  of  the  preparatory  cut  are  to  tak' 
out  trees  that  are  not  suitable  as  a  seed  source 
and  to  develop  large  crowns  on  the  trees  left 
Optimum  residual  density  ranges  from  60  squar^ 
feet  of  basal  area  per  acre  on  the  poorer  sites  t< 
70  square  feet  on  the  better  (fig.  10).  The  pre 
paratory  cut  is  essentially  a  thinning,  mosthji 
from  beloAv,  leaving  the  largest  trees  of  gooc 
quality.  Where  the  stand  has  been  under  man 
agement  through  the  entire  rotation,  the  las" 
thinning  before  the  regeneration  period  maj 
constitute  the  preparatory  cut.  Some  advance  re-i 
production  occasionally  develops  after  the  pre-i 
paratory  cut,  but  adequate  amounts  are  not  ex- 
pected until  after  the  seed  cut. 

The  seed  cut  is  designed  to  maximize  seed  pro- 
duction and  develop  a  well-stocked  stand  of  re- 
production. By  reducing  the  density  of  the  over- 
story,  the  cut  minimizes  logging  damage  to  seed-! 
lings  during  the  removal  cut.  It  is  highly  im- 
portant that  the  trees  to  be  left  are  carefully  se- 
lected. They  should  be  more  than  30  years  old,  K' 
inches  or  more  in  d.b.h.,  and  preferably  above 
average  in  height,  form  class,  and  volume.  In  ad-' 
dition,  they  should  be  above  average  in  fruitful- 
ness  as  evidenced  by  abundance  of  open  cone? 
under  them.  Ideally,  they  should  also  have 
branches  of  small  diameter  and  flat  branch  an- 
gles, and  should  be  free  of  crook,  spiral,  excessive 
knot  stubs,  or  forks. 

Hardwood  control,  if  needed,  should  be  com- 
pleted before  the  seed  cut  or  promptly  after. 
Where  labor  is  available,  hardwoods  can  Ije 
deadened  by  injection  of  concentrated  2,4-D. 
Moyer  (1967)  used  1-milliliter  injections  at  ;'.- 
inch  spacings  to  control  hickory  and  dogwood  in 
summer,  and  at  5-inch  spacings  to  control  oak- 
in  all  seasons.  Other  chemical  applications  may 
also  be  effective.  The  treatments  may  need  to  1)8 
followed  by  burns  to  control  resprouting.  Full- 
tree  chipping,  where  feasible,  provides  an  excel- 
lent means  of  removing  unv.-anted  hardwoods 
and  pines  from  a  shelterwood  understory.  Heavy 
brush  cutters  may  also  be  used  if  damage  to  over- 
story  trees  and  their  roots  can  be  avoided.  Chip- 
ping and  brush  cutting  usually  can  be  most  easily 
accomplished  in  conjunction  with  the  seed  cut. 

Several  years  may  elapse  between  the  seed  cut 
and  establishment  of  adequate  regeneration.  Re- 
duced stand  density  permits  vigorous  growth  of 
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Figure  10. — Cooperative  shelteruwod  experimental  area,  after  preparatory  cut  reduced 
the  basal  area  to  70  square  feet  per  acre.  Seed  cut  will  be  delayed  5  years  to 
allow  croivns  to  enlarge  prior  to  reduction  of  the  stand  to  30  square  feet  per 
acre  of  seed  bearers.  (Photo  by  Eglin  Aii-  Force  Base.) 


.ardwoods,  whicli  must  be  kept  under  control  by 
imely  burning.  On  some  sites,  especially  the  bet- 
er  ones,  burns  may  have  to  be  made  during  the 
■rowing  season.  Brush  control  is  needed  espe- 
ially  when  restocking  is  delayed  5  years  or 
acre. 


Seed  production  is  maximized  at  a  density  of 
about  30  square  feet  of  basal  area  per  acre.  This 
amount  of  overstory  holds  brush  in  partial  check. 
Where  available,  trees  totaling  this  density 
should  be  left  in  the  seed  cut  (fig.  11).  They 
should  be  spaced  out  individually  and  not  left  m 
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Figure  11. — Two-cut  sheltervood  test  area,  Bladen  Lakes  State  Forest.  The  seed  cut, 
bringing  the  stand  to  30  square  feet  of  basal  area  per  acre,  has  just  been 
completed.  Decay  of  logging  debris  ivill  greatly  reduce  surface  fuel  before 
burns  are  made  to  control  brush  or  prepare  a  seedbed.  (Photo  by  North 
Carolina  Forest  Service.) 


groups.  In  many  stands  seed  bearers  are  scarce; 
then  no  preparatory  cut  is  made,  but  the  best 
available  trees,  up  to  30  square  feet  per  acre,  are 
left. 

Loggers  must  avoid  skinning  trees  at  the  base, 
since  such  damage  invites  black  turpentine  bee- 
tles {Dendroctonus  terebrans  [Oliv.]).  Barring  a 
hurricane  or  similar  disaster,  mortality  of  un- 
scarred  seed  bearers  should  be  nominal.  Over  a 
15-year  period,  losses  on  the  Escambia  Experi- 
mental Forest  averaged  less  than  one  tree  per  5 
acres  per  year.  Most  losses  were  from  lightning. 

Monitoring  the  Seed   Crop 

After  the  seed  cut,  annual  forecasts  of  seed 
crops  should  be  made  for  the  purpose  of  timing 
seedbed  preparation.  No  completely  satisfactory 
appraisal  method  has  been  devised,  but  counting 
conelets  in  the  spring  with  binoculars  will  give 


good  estimates  for  the  current  year's  crop.  Esti- 
mates based  on  flower  counts  may  vary  consid- 
erably from  actual  production,  because  losses  of 
flowers  are  variable  and  sometimes  heavy. 

Binocular  counts  must  be  made  in  the  spring 
"naked  season"  { Croker  1971b) .  At  this  time  the 
flowers  for  the  seed  crop  18  months  hence  are 
visible  at  the  end  of  the  new  shoots,  which  have 
not  yet  developed  needles;  the  conelets  of  the 
current  year's  crop  are  easily  seen  among  the 
foliage  of  the  previous  year's  growth.  The 
"naked  period"  usually  occurs  in  April  but  some- 
times is  delayed  until  May. 

For  each  regeneration  area  where  a  prediction 
is  needed,  50  or  more  sample  trees  should  be  se- 
lected in  an  unbiased  manner.  To  make  the 
counts  the  observer  should  stand  at  a  distance  of 
about  one  tree  height  from  the  sample  tree,  and 
with  the  sun  at  his  back.  With  7-power  binocu- 
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ars  he  should  then  count  all  flowers  he  can  ob- 
erve  without  moving.  Counts  should  proceed 
jystematically  throughout  the  crown.  After 
lowers  have  been  counted,  conelets  should  be 
ill  led  by  the  same  procedure. 
To  estimate  seed  production  per  acre,  separate 
niiputations  are  needed  for  conelet  and  flower 
junts: 

To  compute  seed  per  acre  in  the  current 
year,  double  the  average  number  of  conelets 
per  tree,  then  multiply  by  trees  per  acre,  and 
multiply  the  result  by  estimated  number  of 
seeds  per  cone. 

To  estimate  seeds  per  acre  in  the  following 
year,  multiply  the  average  flower  count  per 
tree  by  number  of  trees  per  acre  and  multiply 
the  result  by  expected  seeds  per  cone, 
stimates  based  on  conelet  counts  should  be 
asonably  accurate  about  90  percent  of  the  time 
ower  counts  are  not  nearly  so  reliable,  but 
vertheless  are  still  useful.  At  minimum,  they 
dicate  when  a  crop  failure  may  be  expected, 
id  thereby  enable  the  forester  to  avoid  untimely 
edbed  preparation. 

The  amount  of  seed  necessary  to  insure  a  new 
and  depends  on  the  condition  of  the  seedbed, 
I'edator  pressure,  the  soil,  understory  condi- 
ttns,  and  existing  seedling  stocking.  Table  2, 
Mich  summarizes  data  from  a  5-year  study  in 
;  abama,  indicates  numbers  of  seeds  and  newly 
(tablished  seedlings  that  provided  500  fast- 
c  owing,  brown-spot  resistant  trees  per  acre  at 
ic  G  years.  Survivors  at  this  age  totaled  many 
i)ve  than  500  per  acre,  Init  only  about  20  percent 
H'e  thrifty  and  in  height  growth.  Table  2  should 
t  be  regarded  as  a  prescription,  for  conditions 
ry  widely  from  one  locality  to  another.  Land 
nagers  should  determine  requirements  from 
ir  own  experience. 

ortunately,  shelterwood  regeneration  has  a 
mber  of  safety  factors.  Ability  to  predict  each 
jid  crop  at  two  times,  one  a  year  before  the  oth- 
af fords  opportunity  to  adjust  for  early  mis- 
culations.  Mechanical  scarifying,  supplement- 
eeding,  or  both,  can  boost  a  marginal  crop  to 
afe  level.  If  a  seed  crop  is  inadequate,  the  land 
mains  in  a  reasonably  productive  condition 
V  ile  awaiting  fill-in  reproduction. 

P  sparing  the  Seedbed 

Seedbed  preparation  must  be  carefully  timed, 
.s  usually  ineffective  if  done  more  than  1  year 


Table  2. — Amount  of  seed  ajid  number  of  established 
seedlings  per  acre  in  spring  after  seedfull. 
to  provide  500  thrifty,  u-ell-distribufed 
seedlings  in  height  growth  at  age  G  years 


Seedbed 
treatment 

Brushy 
good 

site, 
soil 

Grassy  site, 
poor  soil 

M  seeds     Seedlings 

M seeds 

Seedlings 

Fall  burn^ 

mechanical 
Fall  burn 
Winter  burn'', 

30 
51 

6,500 
10,500 

56 
71 

10,000 
12,000 

mechanical 
Winter  burn 
No  burn, 

38 
63 

8,000 
13,200 

43 
92 

8,200 
16,800 

mechanical 
No  burn, 
no  other 

64 

12,000 
•  •  •  -Impr 
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actical. . . 

35,800 

1  After  Croker,  1975  (in  press) . 

■-'  One  to  three  months  prior  to  seedfall. 

■  Six  to  ten  months  prior  to  seedfall. 

in  advance,  because  litter  or  grass  will  accumu- 
late and  reduce  germination.  If  hardwood  con- 
trol has  been  adequate,  the  ground  cover  before 
preparation  should  consist  largely  of  grasses, 
forbs,  and  brush  under  41/2  feet  high.  Any  areas 
of  palmetto  or  larger  hardwoods  should  be  treat- 
ed as  previously  described. 

The  forester  has  two  options  for  seedbed  prep- 
aration— the  winter  before  seedfall  or  the  fol- 
lowing autumn  just  before  the  cones  open.  A  fall 
burn  may  provide  a  bed  for  two  seed  croi)s — the 
current  year's  and  the  next.  The  relative  effi- 
ciency of  the  two  seasons  is  indicated  in  table  2. 
Survival  is  better  on  fall  burns.  Growth  is  also 
improved  over  that  on  a  winter  burn  made  9  or  10 
months  before  seedfall.  But  a  winter  fire  will  do 
less  damage  to  advance  reproduction,  and  when 
predators  are  numerous  there  may  be  fewer  seed 
losses  in  a  1-year  rough  than  on  a  fresh  burn.  If 
many  tracts  are  ready  for  seedbed  preparation, 
dividing  the  total  job  between  two  seasons  allows 
efficient  use  of  men  and  equipment. 

It  is  the  experience  of  many  people,  including 
ourselves,  that  burning  is  essential  if  mechanical 
treatment  is  not  done.  Burning  is  an  art  acquired 
by  experience.  A  keen  knowledge  of  how  fuels, 
weather,  and  topography  affect  the  behavior  and 
impact  of  fire  is  necessary.  The  aim  is  to  get  a 
clean  burn  without  damaging  the  seed  bearers. 
Where  fuels  are  largely  grasses  and  forl)s.  flank 
or  head  fires  can  be  used  when  weather  is  suit- 
able and  where  topography  is  level  or  moderately 
sloping  (fig.  12).  Normally,  burning  slKUild  be 
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Figure  12. — Strip-firhig  a  seedbed  bi(7-ii  in  a  two-cut  shelterwood  test  area,  Escambia 
Experimental  Forest.  The  seed  cut  has  left  selected  trees  with  average  basal 
area  of  30  square  feet  per  acre. 


done  within  2  or  3  days  after  a  soaking  rain,  at 
air  temperatures  of  80 '  F  or  less,  and  when  rela- 
tive humidity  is  above  40  percent.  Winds  should 
be  a  steady  5  to  8  miles  per  hour  at  ground  level 
to  dissipate  the  heat  and  prevent  damage  to  the 
tree  crowns.  Special  prescriptions  are  needed  for 
steep  terrain  and  heavy  fuels. 

Combining  a  low-cost  mechanical  treatment 
with  burning  should  increase  establishment,  sur- 
vival, and  growth  of  seedlings,  especially  on  good 
sites  where  brush  and  small  hardwoods  are  com- 
mon. Mechanical  treatment  is  absolutely  essen- 
tial if  burning  is  not  done.  The  various  imple- 
ments include  disks,  choppers,  and  rototillers.  A 
low-cost  treatment  that  has  proven  very  effec- 
tive in  local  tests  near  Brewton,  Alabama,  is 
scaribedding,  accomplished  with  an  implement 
similar  to  the  one  in  figure  13. 

Protecting   Reproduction 

Once  seedlings  germinate  under  the  shelter- 
wood  overstory,  they  need  protection.  Rabbits 


may  be  troublesome  during  the  first  winter.  Un 
til  the  trees  reach  sapling  size,  hogs  and  shee] 
must  be  completely  excluded  and  cattle  grazing 
if  permitted  at  all,  should  be  at  low  rates  o 
stocking. 

Fires  should,  if  possible,  be  kept  out  until  re 
production  is  released  in  the  removal  cut.  Whei  I  \ 
necessary  to  burn  through  partially  stockec 
seedling  stands  for  seedbed  preparation  or  brusl 
control,  it  is  best  to  delay  until  logging  slash  ha: 
rotted  for  2  years  and  then  to  use  only  a  coo 
winter  fire. 

Making  the   Removal   Cuts 

The  removal  cut  is  not  made  until  establishec 
reproduction  is  adequate  in  amount  and  distri 
bution.  Inventories  should  be  taken  annually 
and  full  allowances  made  for  probable  mortality 

Stocking  must  be  determined;  it  can  be  easilj 
apparised  with  a  mechanical  sample  of  circular 
plots.  Common  plot  sizes  are  i/i.  niilacre  (radiu.' 
1.86 feet)  and  1  milacre  ( radius 3.72 f eet).  Num^ 
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Iffure  13 


-This  scaribedder,  combining  a  chopper  with 
a  fire  plow,  stretches  short  seed  crops  by 
providing  lanes  of  exposed  mineral  soil. 
The  machine,  on  which  bedding  disks  maif 
be  substituted,  supplements  prescribed  fire. 


1  1-  of  plots  required  varies  in  relation  to  stock- 
ijr,  as  indicated  in  table  3;  a  preliminary  esti- 
late  of  stocking  is  therefore  necessary.  The 
ympling  procedure  is  discussed  by  Freese  (1962, 
1  20  ff.).  In  winter,  green  seedlings  contrast 
Mth  dead  grass  and  are  easy  to  see,  but  costs  can 
1'  reduced  by  combining  the  seedling  count  with 
1  e  strobilus  counts  in  spring. 

Mile  3. — Nnmber  of  sample  plots  required  to  provide 
stocking  estimates  liuthin  indicated  confi- 
dence limits  at  95-percent  probability  levch 


Ircent  of  quadrats 

stocked 
(or  nonstocked) 


Confidence  interval  (percent) 

±4" 


50 

625 

400 

278 

60 

600 

385 

267 

70 

525 

336 

233 

80 

400 

256 

178 

90 

225 

144 

100 

95 

119 

76 

53 

'  Derived  from  Freese's  (1962)  table  3. 


A  widely  accepted  criterion  of  success  is  at 
least  500  well-distributed  crop  seedlings  per  acre 
at  heights  (3  feet  or  more)  that  are  relatively 
safe  from  fire.  As  was  indicated  in  connection 
with  table  2,  this  500-tree  objective  requires 
many  more  seedlings  at  earlier  stages  of  develop- 
ment. Table  4,  which  is  based  on  table  2  and  is 
thus  subject  to  the  same  reservations  as  regards 
local  conditions,  provides  estimates  of  safe  stock- 
ing before  the  removal  cut.  It  allows  for  average 
mortality  from  natural  causes,  necessary  pre- 
scribed fires,  and  logging  damage;  there  is  also 
some  provision  for  unforeseen  mortality.  It  is 
assumed  that  the  reproduction  will  be  protected 
from  wildfire,  hogs,  and  other  livestock.  Heavy 
initial  stocking  has  the  advantage  of  attaining 
desired  stocking  from  the  20  percent  or  so  of 
seedlings  with  above-average  vigor  and  Ijrown- 
spot  resistance. 

Once  regeneration  is  adequate,  the  overstory 
should  be  removed.  Within  limits,  the  removal 
cut  can  be  timed  to  fit  harvesting  programs  or 
other  management  considerations,  but  usually 
removal  at  seedling  age  1  or  2  years  is  best.  If  fire 
is  kept  out  the  seedlings  will  survive  for  a  long 
time  under  an  overstory,  but  they  will  not  grow 
well. 

An  overstory  of  30  square  feet  of  basal  area 
per  acre  can  be  removed  in  one  cut.  Heavier  over- 
stories  should  be  harvested  in  two  stages  to  avoid 
excessive  damage  by  smothering  from  logging 
slash.  No  other  special  precautions  will  I)e  needed 
if  skidding  under  extremely  wet  conditions  is 
avoided  and  log  landings  are  carefully  located. 
Some  losses  to  pales  weevil  may  occur  after  log- 
ging but  will  usually  be  within  tlie  margin  of 
safety  ])rovided  in  table  4. 

Post-Harvest  Treatments 

Once  tl:e  overstory  has  been  removed,  height 
growth  is  the  major  concern  of  the  forester.  By 
reference  to  table  5,  the  percentage  of  seedlings 
in  active  height  growth  can  be  estimated  on  the 
basis  of  age  at  release  and  time  since  release. 
Values  in  the  table  are,  of  course,  broad  averages 
and  may  be  affected  by  site  and  other  factors. 
Rootcollar  diameter  is  a  good  indicator  of  the 
time  height  growth  l)egins.  Usually  the  starting 
point  is  1  inch. 

Brown  spot  may  slow  the  initiation  of  height 
growth.  The  only  practical  control  in  natural 
stands  isprescri))0(l  ('ire.  If  logging  slash  is  abun- 
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Table  4.- — Safe  stocking  levels  at  the  time  of  removal  a(t,  in  relation  to  site  and  seedbed 
treattnent^ 


SnapHIipH 

Brushy  site — good  soil 

Grassy  site — poor  soil 

i^-milacre 

Milacre 

Trees 

14 -mil 

acre 

Milacre 

Trees 

stocking 

stocking- 

per  acre 

stock 

ng 

stocking 

per  acre 

— Percent 

No. 



Percent  

No. 

Fall  burn, 

mechanical 

45 

90 

4,200 

60 

97 

6,100 

Fall  burn 

65 

98 

6,900 

65 

98 

6,700 

Winter  burn, 

mechanical 

40 

87 

3,800 

45 

90 

4,000 

Winter  burn 

60 

97 

6,600 

60 

97 

6,000 

No  burn, 

mechanical 

60 

97 

6,000 

90 

100 

15,000 

No  burn 

... 

... 

... 

... 

1  Based  on  4-year  survival  after  removal  cut,  as  reported  by  Croker  (1975,  in  press). 
Values  for  i^-milacre  and  1-milacre  stocking  are  estimated  from  unpublished  data 
deriving  stocking  percents  from  number  of  seedlings  per  acre. 

Table  5. — Percentage  of  longleaf  pine  seedlings  in  active  height  growth,  by  seedling  age 
and  time  since  overstory  removal^ 


Seedling  age 
at  release 

(years) 


Years  after  release 


0 

0 

0 

0 

0 

2 

7 

16 

28 

41 

1 

0 

0 

0 

1 

4 

10 

21 

34 

48 

2 

0 

0 

0 

2 

6 

15 

28 

41 

54 

3 

0 

0 

1 

4 

10 

21 

34 

47 

60 

4 

0 

0 

2 

6 

15 

27 

41 

54 

65 

5 

0 

1 

4 

10 

21 

34 

47 

59 

70 

6 

0 

2 

6 

15 

27 

40 

53 

65 

74 

7 

1 

3 

10 

20 

33 

47 

59 

69 

78 

8 

2 

6 

15 

27 

40 

53 

64 

74 

81 

1  Data  from  Coastal  Plain  and  Mountain  provinces  of  Alabama  (Boyer  1976).  Stepped 
line  denotes  age  beyond  which  20  percent  of  seedlings  are  in  active  height  growth. 


dant,  fires  should  be  avoided  during  the  first  2 
years  after  the  removal  cut,  but  brown  spot  does 
not  usually  become  severe  during  this  period. 

Prescribed  burning  should  be  done  very  care- 
fully. The  degree  of  infection  and  possible  dam- 
age to  the  stand  should  be  determined  from  a  sur- 
vey. About  100  milacres  are  required  to  make  a 
diagnosis  for  a  stand.  Examinations  should  be 
confined  to  the  best  or  crop  seedlings  on  each 
milacre. 

If  crop  seedlings  have  less  than  20  percent  in- 
fection, and  especially  if  they  are  in  a  stage  sus- 
ceptible to  damage,  burning  should  be  postponed. 
But  if  the  average  rate  of  infection  on  crop  seed- 
lings is  over  20  percent  and  expected  fire  damage 
is  light,  a  prescribed  burn  should  be  made  in  the 
dormant  season.  Headfires  will  do  a  good  job  in 
proper  weather — temperature  70°  F  or  less,  rela- 
tive humidity  40  percent  or  more,  and  a  good 
steady  Avind  of  5  to  10  miles  per  hour  at  seedling 


level. 

After  removal  cuts,  stands  may  need  burni 
for  control  of  brush;  the  fire  may  also  succej| 
fully  thin  overdense  seedlings. 

A  final   evaluation   of  regeneration  succel; 
should  be  made  when  the  crop  seedlings  are 
height  growth.  The  stocking  goal  is  500  well-d 
tributed  crop  seedlings  per  acre — the  equivale| 
of  100-percent  stocking  of  2-milacre  plots  (ra 
us  5.3  feet  if  the  plots  are  circular) . 

For  various  reasons,  small  areas  sometimes  1 
main  unstocked.  Perhaps  the  best  practice  is 
plant  them  with  nursery-grown  seedlings  af 
the  overstory  has  been  removed. 

After  a  well-stocked  stand  is  established  ai 
released,  precommercial  thinning  usually  will 
unnecessary,  since  longleaf  expresses  dominan 
better  than  the  other  pines.  If  needed,  it  shou 
be  completed  before  seedlings  are  41/2  feet  hig 
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SOME  TEST  RESULTS 

Large-scale  pilot  testing  of  the  shelterwood 
abroach  has  been  in  progress  over  the  past  20 
Y\iYS.  Some  of  the  early  stands  have  been  carried 
;lough  to  pole  size,  and  good  seedling  catches 
i;  '6  also  been  obtained  in  the  more  recent  trials. 

)n  the  Escambia  Experimental  Forest  a  55- 
K  e  compartment  was  reproduced  from  the  1955 
ltd  crop  by  a  two-cut  method  (fig.  14) .  On  the 
ine  forest,  reproduction  has  been  obtained  in 
)( li  strip  and  group  shelterwood  in  13  forty-acre 
;( ipartments  (fig.  15) .  Two  areas  in  the  Moun- 
iA  and  Piedmont  provinces  of  Alabama  were 
•(  reduced  with  two-cut  shelterwoods  from  the 
.ill  seed  crop. 

beginning  in  1966  a  regional  test  of  two-cut 
111  three-cut  shelterwoods  was  installed  over  a 
)-'ear  period.  Cooperators  include  three  State 
'(est  services,  four  national  forests,  a  pulp  com- 
)ay,  an  investment  owner,  and  a  military  base. 
r  ;t  areas  have  been  established  in  seven  States: 


Louisiana,  Mississippi,  Alabama,  Florida,  Geor- 
gia, North  and  South  Carolina.  Units  range  from 
12  to  40  acres  in  area.  Seed  cuts  have  been  com- 
pleted on  13  tracts,  including  10  two-cut  shelter- 
woods  and  3  three-cut  shelterwoods  (table  6). 
Adequate  regeneration  is  established  on  all  of  the 
three-cut  areas  and  on  seven  of  the  two-cut  areas. 
Two  of  the  three  remaining  two-cut  areas  are 
partially  stocked  and  awaiting  fill-in  from  an 
additional  seed  crop.  The  third  is  in  a  greatly 
overstocked  stand  in  Okaloosa  County,  Florida, 
on  a  difficult  f latwoods  site  heavily  infested  with 
palmetto.  In  addition,  on  five  of  the  seven  three- 
cut  areas  where  the  seed  cut  it  pending,  consider- 
able advance  reproduction  has  come  in  as  a  result 
of  the  preparatory  cuts.  One  of  the  two  with  little 
regeneration  is  also  in  Okaloosa  County. 

Removal  cuts  are  yet  to  be  made  in  most  of 
the  satisfactorily  regenerated  areas,  but  their 
stocking  is  adequate  to  insure  acceptable  stands 
after  logging.  The  10  adequately  regenerated 


Figure  14. — Longleaf  sapling  stand  6  years  after  removal  cut.  It  is  part  of  a  55-acre 
compartment  regenerated  by  the  tivo-ciit  shelterwood  method  from  the  c/ood 
seed  crop  of  1955.  Escambia  Experimental  Forest. 
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Figure  15 


liuo  i:u'jccssfid  sheltenvood  areas  on  the  EscamJtla  Experime)ital  Forest.  The 
saplings  in  the  foreground  are  from  the  1958  seed  crop;  the  pole  stand  in  the 
background  is  from  the  crop  of  19^7. 


Table  6. — Progress  in  regional  longleaf  pine  shelterwood  tests 


Method 

Year 

of 
seed 
cut 

1974  stocking 

Location  by 
county  and  State 

Milacre 
percent 

Thousand 

trees  per 

acre 

Status 

Perry,  Alabama 

Three-cut 

1970 

98 

126 

Ready  for  removal  cut 

Two-cut 

1967 

99 

101 

Ready  for  removal  cut 

Coosa,  Alabama 

Three-cut 

1969 

100 

52 

Removal  cut  made 

Two-cut 

1966 

93 

19 

Removal  cut  made 

Leon,  Florida 

Three-cut 

Pending 

99 

21 

Seed  cut  scheduled 

Two-cut 

1967 

100 

21 

Ready  for  removal  cut 

Santa  Rosa, 

Three-cut 

Pending 

95 

2 

Seed  cut  scheduled 

Florida 

Two-cut 

1968 

84 

3 

Needs  fill-in  reproduction 

Perry, 

Three-cut 

1971 

100 

24 

Ready  for  removal  cut 

Mississippi 

Two-cut 

1967 

97 

30 

Removal  cut  made 

Grant,  Louisiana 

Three-cut 

Pending 

92 

24 

Seed  cut  scheduled 

Two-cut 

1968 

97 

91 

Ready  for  removal  cut 

Decatur,  Georgia 

Three-cut 

Pending 

7 

1 

Seed  cut  scheduled 

Two-cut 

1968 

.10 

O 
O 

Needs  fill-in  reproduction 

Okaloosa, 

Three-cut 

Pending 

1 

0 

Seed  cut  scheduled 

Florida 

Two-cut 

1969 

0 

0 

Needs  fill-in  reproduction 

Bladen,  North 

Three-cut 

Pending 

75 

4 

Seed  cut  scheduled 

Carolina 

Two-cut 

1969 

96 

11 

Ready  for  removal  cut 

Chesterfield, 

Three-cut 

Pending 

84 

7 

Seed  cut  scheduled 

South  Carolina 

Two-cut 

1970 

92 

8 

Ready  for  removal  cut 

i 
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areas  required  an  average  of  3.5  years  to  achieve 
a  new  stand,  the  range  being  from  1  to  6  years. 
Prospects  are  that  all  test  areas  except  possibly 
those  in  Okaloosa  County  will  regenerate  with 
the  next  good  seed  crop. 

Although  the  studies  are  not  yet  complete, 
these  results  are  convincing  evidence  of  the  ef- 
fectiveness of  the  shelterwood  method  for  regen- 
erating longleaf  pine  naturally. 
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During  the  first  10  years,  unthinned  Cot- 
tonwood planted  at  four  spacings  grew  from 
2.8  to  3.I^  cords  per  acre  per  year  in  trees  5.0 
inches  in  d.b.h.  and  larger.  Two  basal  area 
controlled  thinning  treatments  did  not  in- 
crease yields.  Initial  spacings  were  U  by  9, 
8  by  9,12  by  12,  and  16  by  18  feet  on  Com- 
merce-Convent soils.  Only  trees  at  the  voidest 
spacing  averaged  an  inch  of  diameter 
groivth  annually  for  the  10  years. 
Additional  keywords:  Pojmlus  deltoides, 
thinning,  growth  and  yield. 

Cottonwood  is  the  fastest  growing  tree  in  the 
l)uth  and  a  valuable  veneer,  lumber,  and  pulp 
jjiecies.  An  estimated  40,000  to  50,000  acres  of 
istern  cotton  wood  {Popiilus  deltoides  Bartr.) 
live  been  planted  in  the  lower  Mississippi  River 

alley.  Initial  tree  spacings  were  generally  9  by 
ior  10  by  10  feet.  At  these  spacings,  the  trees 
'ere  expected  to  reach  pulpwood  size  by  the  first 
1  inning,  to  require  no  pruning,  and  to  provide 
dequate  stocking  even  if  only  two-thirds  sur- 
'  ved.  Such  spacings  were  the  minimum  in  which 
laditional  farm  equipment  could  be  used  in 
:rst-year  mechanical  cultivation. 

The  effects  of  spacing  and  subsequent  stand 
lanipulation  on  cotton  wood  growth  is  not 
liown.  This  paper  covers  the  first  10  years  of  a 
Judy  to  determine  the  relationship  of  diameter 
ad  volume  growth  to  initial  spacing  and  basal 
;'ea  control  of  stocking  in  cottonwood  planta- 
bns. 


METHODS 

Twenty-inch  run-of-the-bar  cuttings  were 
lanted  in  January  1963  at  spacings  of  4  by  9,  8 
f  9, 12  by  12,  and  16  by  18  feet.  Each  increase  in 

The  authors  are  stationed  at  the  Southern  Hardwoods  Laboratory, 
vich  is  maintained  at  Stoneville,  Mississippi,  by  the  Southern  Forest 
I;periment  Station,  Forest  Service — USDA,  in  cooperation  with  tho 
lisissippi  Agricultural  and  Forestry  Experiment  Station  and  the 
'jthern  Hardwood  Forest  Research  Group. 


spacing  halved  the  number  of  trees  per  acre.  To 
obtain  as  high  survival  as  possible,  two  cuttings 
were  planted  4  to  6  inches  apart  at  each  planting 
spot.  Where  both  cuttings  sprouted,  one  tree  was 
cut  after  the  first  year. 

Measurement  plots  were  144  feet  square  and 
were  surrounded  by  50-foot  buffer  or  isolation 
areas.  There  were  eight  plots  per  spacing. 

The  soils  are  medium  textured  and  predomi- 
nately Commerce  and  Convent.  Commerce  is 
fine-silty  with  from  18  to  35  percent  clay  in  the 
top  40  inches;  Convent  is  coarse-silty  with  from 
10  to  18  percent  clay.  Both  soils  are  classed  as 
somewhat  poorly  drained.  For  natural  stands  of 
cottonwood  on  these  soils,  Broadfoot  (1960) 
estimates  a  site  index  of  118  to  122  feet  at  age  30. 

The  study  area  had  been  in  pasture  for  a  num- 
ber of  years  and  was  pan  plowed  to  a  depth  of  14 
inches  before  planting.  Cultural  treatments  con- 
sisted of  disking  and  scratching  during  the  first 
year  to  control  Johnsongrass.  Several  hoeings 
were  also  done  on  the  4  by  9  spacings  after  cross- 
scratching  was  stopped  because  of  the  height  of 
the  cottonwood.  From  the  second  year  on,  plots 
were  mowed  in  late  summer  to  knock  down  tl:e 
Johnsongrass,  weeds,  and  invading  trees — pre- 
dominantly boxelder. 

Within  each  spacing,  four  thinning  treatments 
were  randomly  assigned  to  the  four  plots  with 
the  highest  basal  areas  and  to  the  four  with  the 
lowest  basal  areas  after  4  years.  The  thinning 
treatments  were  to  reduce  basal  area  per  acre  to 
40,  65,  90,  or  115  square  feet  whenever  these 
values  were  exceeded  by  15  square  feet  or  more. 
Tlirough  10  years,  none  of  the  plots  achieved  a 
basal  area  of  130+  square  feet;  therefore,  the 
two  plots  per  spacing  scheduled  to  be  thinned 
when  they  reached  this  level  were  never  cut.  and 
they  served  as  unthinned  checks  (fiffs.l  and  2). 
Of  the  eight  plots  scheduled  to  be  lliinned  when 
they  reached  basal  areas  of  10'  -  sonnr-  tee!. 
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Figure  1. — General  view  of  check  plots  after  10  years:  upper  left — 4  by  9  spacing,  upper 
right — 8  by  9,  lower  left — 12  by  12,  lower  right — 16  by  18. 
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Figure  2. — Crown  development  within  the  check  plots  after  10  yearn:  iippcr  left — -'/  /).'/  !> 
spacing,  upper  right — 8  by  .'),  lower  left — 12  by  12,  lower  ri(jhi--lG  by  IS- 
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four  (those  in  the  12  by  12  and  16  by  18  spacings) 
never  reached  the  105+  level  and  served  as  addi- 
tional checks;  and  four  (those  in  the  closer  spac- 
ings) only  reached  the  105+  level  after  9  years 
and  are  therefore  not  considered  in  this  paper. 

Thinning  was  done  on  a  single  tree  selection 
basis.  First  the  obviously  weak,  poorly  formed 
trees  were  removed.  Then  spacing  became  a 
major  consideration.  In  nearly  all  cases,  plots 
were  thinned  after  crown  shapes  had  formed, 
but  there  was  little  chance  of  selecting  for  crown 
shape  or  size  since  most  trees  within  a  spacing 
treatment  developed  in  a  similar  manner. 

Plots  Avere  sampled  for  survival  from  age  1 
through  3.  From  age  4  through  10,  diameters  of 
all  trees  taller  than  4.5  feet  were  measured  with 
calipers.  Dominant  tree  heights  were  randomly 
sampled  by  measuring  five  trees  per  plot  after 
the  fourth  and  sixth  years,  and  four  trees  per 
plot  after  the  eighth  year.  Heights  in  the  ninth 
and  tenth  years  were  obtained  in  conjunction 
with  volume  sampling. 

A  sample  of  cut  tree  volumes  was  taken  after 
the  sixth,  seventh,  and  eighth  years.  After  the 
ninth  and  tenth  years,  standing  tree  volumes 
were  obtained  by  means  of  3P  sampling  and  a 
Barr  and  Stroud  dendrometer.  Ten  to  15  trees 
were  sampled  in  each  plot.  The  tree  volumes  were 
used  in  constructing  local  volume  tables  with  1- 
inch  d.b.h.  classes  for  plot  volume  estimates. 
Merchantable  cubic  volume  was  figured  for  vol- 
ume outside  bark  in  trees  >5.0  inches  d.b.h.  to  a 
4-inch  top  outside  bark.  Total  volume  was  volume 
outside  bark  to  a  total  height  for  trees  >2.0  inch- 
es d.b.h. 

Values  presented  in  Results  represent  the 
average  of  two  plots  except  that  four  plots  each 
were  used  for  the  12  by  12  and  16  by  18  checks. 
Results  and  discussions  in  this  paper  do  not  im- 
ply statistical  inferences  where  values  are  pre- 
sented as  larger  or  smaller  and  more  or  less. 

RESULTS 

Growth   Characteristics 

Diameter  growth  of  individual  trees  varied 
widely  within  plots.  For  example,  on  a  16  by  18 
plot,  where  average  diameter  of  all  trees  at  age 
10  was  10.9  inches,  one  tree  was  only  4.0  inches. 
Conversely,  on  an  uncut  4  by  9  plot,  where  aver- 
age diameter  was  only  5.5  inches,  a  dominant 
tree  was  13.9  inches.  As  earlier  studies  have 
shown  (Mohn  and  Randall  1971) ,  it  was  evident 


by  the  fourth  year  whether  a  tree  was  going  to  I 
grow  rapidly. 

Clusters  of  trees  showed  either  above  or  be- 
low average  diameter  growth  in  portions  of 
many  plots.  Growth  differences  among  clusters 
could  well  reflect  microsite  differences. 

The  pattern  of  diameter  growth  was  similar 
for  the  10  largest  trees  per  plot  in  all  treatments 
and  spacings.  Diameter  growth  was  most  rapid 
during  the  first  4  years  and  gradually  decreased 
during  the  last  6  years. 

Height  growth  of  dominants  varied  among 
plots  but  appeared  unrelated  to  spacing  or  thin- 
ning treatment.  After  10  years,  the  average 
height  for  dominant  trees  was  86  feet,  but  the 
range  by  plots  was  from  79  to  94  feet.  Generally, 
plots  lower  in  elevation  and  probably  with  better 
moisture  relations  gave  the  best  growth  rates. 

Check  Plots 

On  uncut  plots,  survival  increased  as  spacing 
increased  (fig.  3).  Thus,  tenth-year  survival 
ranged  from  52  percent  with  the  closest  spacing 
to  87  percent  with  the  widest.  In  all  spacings, 
crowding  or  competition  took  mainly  the  small 
trees.  Among  trees  5.0  inches  in  diameter  and 
larger,  nearly  half  of  the  losses  were  attributable 
to  wind  damage.  Mortality  among  all  tree  sizes 
increased  considerably  in  the  ninth  and  tenth 
years  for  all  spacings  except  the  16  by  18. 

Average  diameter  also  increased  as  spacing 
increased  (fig.  4) .  After  10  years,  average  d.b.h. 
was  5.3,  7.0,  8.2,  and  10.2  inches  for  the  4  by  9, 
8  by  9,  12  by  12,  and  16  by  18  spacings.  Largest 


uu 
90 

—  16  X  18 

\ 

80 

-^..^^ 

^~^               - 

^ 

70 

- 

^^ 

"^12x12 

60 

1            1 

rill 

— 1 1 1 

^4    x   9 

4  5  6  7  8 

AGE    (YEARS) 


Figure  3. — Survival  of  check  plots. 
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Fipure  4. — Average  d.b.h.  of  check  plots. 

diameters  were  in  tlie  14-inch  class  (table  1). 
Maximum  diameter  growth  occurred  in  the  first 
4  years  for  all  spacings.  Average  annual  diam- 
eter growth  of  all  living  trees  apparently 
dropped  to  a  minimum  in  the  seventh  year  for 
the  4  by  9  stands  and  in  the  eighth  year  for  the 
8  by  9  and  12  by  12  stands,  then  increased  slight- 
ly, mainly  because  of  mortality  among  the  small- 
er trees.  In  the  16  by  18  stands,  average  annual 
growth  has  decreased  steadily  since  the  fourth 
year. 

The  trend  of  decreasing  diameter  growth  after 
the  fourth  year  was  also  evident  when  only  the 
10  largest  trees  per  plot  were  considered.  For 
these  trees,  average  annual  diameter  growth  in 
the  fifth  through  seventh  year  was  only  about 
one-half  (12  by  12)  to  two-thirds  (16  by  18)  of 
their  mean  annual  increment  through  age  4.  Dur- 
ing the  eighth,  ninth,  and  tenth  years,  their  aver- 
age diameter  growth  was  only  about  one-third 
the  mean  annual  increment  through  age  4. 


Basal  area  growth  was  most  rapid  in  the  4  by 
9  spacing  and  slowest  in  the  16  by  18  spacing 
(fig.  5).  Like  diameter  growth,  annual  basal 
area  growth  tended  to  reach  a  peak  fairly  early 
and  then  decrease.  For  the  two  closest  spacings, 
annual  basal  area  growth  dropped  during  each 
of  the  last  6  years,  indicating  a  peak  before  the 
fifth  year.  The  12  by  12  peaked  in  the  fifth  year; 
and  the  16  by  18,  in  the  seventh  year. 


AGE     (YEARS) 

Figure  5. — Basal  area  of  check  plots. 

Total  volume  at  age  10  was  inversely  related  to 
spacing  (fig.  6).  The  4  by  9  spacing  with  611 
trees  per  acre  had  the  largest  total  volume,  3,r)44 
cubic  feet  per  acre.  The  8  by  9  with  half  as  many 
stems  had  only  100  cubic  feet  less  volume  than 
the  4  by  9.  Total  volume  was  lowest  (2,700  cubic 
feet  per  acre)  in  the  16  by  18  spacing. 

Maximum  merchantable  volume  (3,033  cubic 
feet  per  acre)  was  achieved  with  the  8  by  9  spac- 
ing. There  was  slightly  less  merchantable  volume 
in  the  12  by  12,  but  it  was  concentrated  on  fewer, 
larger  trees.  The  4  by  9  had  half  again  as  many 


Table  1. — Diameter  distribution  of  residual  trees  after  10  years  by  thinning  treatments 


Diameter  class 

Check 

55  +  /40ft- 

per  acre 

80  + /65  ft'-  per  aero 

(inches) 

4X9 

8X9 

12x12 

16x18 

4x9 

8X9 

12x12 

16x18 

4x9 

8x9 

12x12 

No.  tree 

<5.0 

298 

63 

23 

6 

22 

... 

.    .    • 

5.0-6.9 

186 

103 

28 

5 

7 

.  .  . 

138 

19 

2 

7.0-8.9 

111 

115 

73 

22 

48 

27 

5 

. . . 

89 

91 

28 

9.0-10.9 

28 

54 

66 

39 

37 

48 

23 

12 

43 

58 

70 

11.0-12.9 

1 

11 

27 

49 

10 

12 

36 

28 

3 

13 

29 

13.0-14.9 

1 

1 

1 

10 

.    .    . 

10 

20 

3 

15.0-16.9 

... 

1 

3 

Total 

625 

347 

218 

131 

102 

87 

75 

63 

205 

181 

132 

Figure  6. — Merchantable 
and  total  citbic  volume 
for  check  plots. 
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mercliantable  trees  as  the  8  by  9,  but  average 
diameter  was  smaller,  and  as  a  result  merchant- 
able volume  was  about  20  percent  less.  The  16  by 
18  plots  had  the  lowest  merchantable  volume  and 
from  70  to  200  fewer  trees  per  acre  than  the  oth- 
er spacings.  If  larger  threshold  diameters  are  re- 
quired for  merchantability,  then  volumes  and 
tree  numbers  are  reduced  (fig.  7) . 

Mean  annual  increment  for  total  volume 
peaked  at  about  7  to  9  years  for  the  three  closest 
spacings;  the  16  by  18  did  not  peak  through  10 
years  (fig.  8).  Mean  annual  increment  for  mer- 
chantable volume  peaked  in  year  9  for  the  8  by 
9  spacing,  but  the  other  three  spacings  have  not 
reached  an  obvious  peak  yet. 

Thin   55   to  40 

Thinning  was  done  after  4,  6,  and  9  years  in 
the  two  closest  spacings,  after  6  and  8  years  in 
the  12  by  12  spacing,  and  after  8  years  in  the  16 
by  18  spacing.  By  age  10,  spacing  within  all  plots 
thinned  back  to  40  square  feet  exceeded  the 
widest  original  spacing. 

Just  as  in  check  plots,  average  diameter  of  10- 
year  residuals  increased  with  increased  spacing: 
4  by  9  stands  had  the  smallest  average  diameter 
(9.1  inches) ,  and  16  by  18  stands  had  the  largest 
(12.4  inches).  Average  diameters  were  2  to  4 
inches  greater  than  those  for  trees  in  corre- 


sponding check  plots  (table  2).  However,  when 
only  the  10  largest  trees  per  plot  are  considered, 
the  difference  is  much  smaller.  Only  in  the  12  by 
12  spacing  did  the  10  largest  trees  in  thinned 
plots  achieve  an  average  diameter  of  1  inch  more 
than  that  of  the  10  largest  trees  in  unthinned 
plots. 

Merchantable  volume  (cut  plus  residual)  was 
52  to  5,52  cubic  feet  less  in  thinned  plots  than  in 
corresponding  check  plots  (table  2).  Maximum 
production  from  thinned  plots  was  2,736  cubic 
feet  in  the  12  by  12  spacing;  other  spacings  pro- 
duced 83  to  91  percent  as  much.  The  thinned  4 
by  9  plots  produced  the  least  volume  of  any  spac- 
ing/treatment combination  in  the  study  (2,284 
cubic  feet) . 

In  the  first  thinning,  more  than  90  percent  of 
the  trees  cut  from  the  two  closer  spacings  and 
less  than  20  percent  of  those  cut  from  the  two 
wider  spacings  were  less  than  5.0  inches  in  d.b.h. 
During  the  second  cut,  77  percent  of  the  trees 
removed  from  the  4  by  9  stands  and  22  percent  of 
those  cut  in  the  8  by  9  were  unmerchantable;  all 
trees  cut  from  the  12  by  12  were  mercliantable. 
The  third  cut  was  almost  100  percent  merchant- 
able in  both  4  by  9  and  8  by  9  spacings  (table  3) . 

Total  volume  (cut  plus  residual)  in  trees  ^2,0 
inches  in  d.b.h.  ranged  from  2,514  cubic  feet  in 
the  16  by  18  spacing  to  3,213  cubic  feet  in  the  4 
by  9  spacing.  Yields  were  from  10  percent  (two 
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Figure  7. — Cubic  volume  and  density  of  check  plots  by  spacing  and  threshold  diatnfifrs 
(volume  outside  bark  to  Jt-inch  top  outside  bark). 


Figure  8. — Mean     ayinual 
increment      of 
merchantable 
and  total  cubic 
volume  for 
check  plots. 
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closest  spacings)  to  1  percent  (12  by  12)  less 
than  yields  from  corresponding  check  plots. 

Thin   80  to  65 

The  4  by  9  plots  were  thinned  after  5  and  7 
years,  the  8  by  9s  after  6  and  8  years,  and  the  12 
by  12s  after  9  years.  None  of  the  16  by  18  plots 
had  exceeded  80  square  feet  of  basal  area 
through  9  years. 

Again,  diameter  was  directly  related  to  initial 
spacing,  and  thinning  did  not  increase  diameter 
growth  of  uncut  trees.  Average  diameter  of  10- 


year  residuals  was  smallest  in  the  4  by  9  plots 
(7.0  inches)  and  largest  in  the  12  by  12  (9.9  inch- 
es) (table  2).  Although  these  diameters  are 
somewhat  larger  than  averages  for  trees  on 
corresponding  check  plots,  the  mean  diameters 
of  tlie  10  largest  trees  per  plot  are  quite  similar 
for  thinned  plots  and  for  checks  (table  2) . 

Merchantable  volume  (cut  plus  residual)  from 
tliinned  and  unthinned  plots  differed  little  (ta- 
ble 2) .  The  4  by  9  was  the  least  productive  of  the 
three  spacings,  and  the  8  by  9  was  the  most  pro- 
ductive. Both  cuts  in  the  4  by  9  spacing  and  the 


Table  2. — Average  diameter  of  all  frees  a)id  of  10  largest  trees  per  plot,  and  merchantable 
volume  at  age  10  by  spacing /treatment  combinations 


Spacing 


Treatment 


Plots 


Average  d.b.h. 


All 
trees 


Ten 

largest 

trees 


Merchantable 
volume 


4x9 


8x9 


12x12 


16x18 


No. 

Inc 

hes 

Ff^/acre 

55  +  /40 

2 

9.1 

10.8 

2,284 

80  +  /65 

2 

7.0 

10.3 

2,551 

Check 

2 

5.3 

10.0 

2,689 

.55  +  /40 

2 

9.7 

11.1 

2,481 

80  +  /65 

2 

8.7 

11.4 

3,058 

Check 

2 

7.0 

11.2 

3,033 

55  +  /40 

2 

11.5 

12.9 

2,736 

80  +  /65 

2 

9.9 

12.2 

2,820 

Check 

4 

8.2 

11.8 

2,784 

55  +  /40 

2 

12.4 

13.9 

2,397 

Check 

4 

10.2 

13.1 

2,549 

Table  3. — Merchantable  volutne  and  number  of  trees,  cut  and  residual,  in  10  years  for  two  thinning  treatments 


First  cut 

Second  cut 

Third  cut 

10-yr.  residual 

Spacing 

<5.0 
inches 

>5.0 
inches 

Vol. 

<5.0 
inches 

>5.0 
inches 

Vol. 

<5.0 
inches 

>5.0 
inches 

Vol. 

<5.0 
inches 

>5.0 
inches 

Vol. 

—  No. 

trees  ■ — 

Ft- 

—  No. 

trees  — 

Ft"'      — No.  trees  — 
55  +  /40ft-/acre 

Ft-' 

—  No. 

rees  ■ — 

FV 

4x9 

685 

3 

8 

123 

37 

262           1                71 

540 

102 

1,474 

8X9 

245 

23 

64 

28 

99 

355           1               58 

604 

87 

1,458 

12x12 

23 

98 

514 

37 

452 

75 

1,770 

16x18 

6 

47 

615 

80  +  /65ftVacre 

63 

1,782 

4X9 

502 

5 

20 

113 

9 

40 

22 

273 

2,491 

8x9 

183 

25 

94 

7 

92 

500 

.   .   . 

181 

2,464 

12x12 

32 

61 

444 

132 

2,376 

first  cut  in  the  8  by  9  spacing  were  not  commer- 
cial. Botli  cuts  in  tlie  12  by  12  were  commercial, 
although  34  percent  of  the  trees  removed  in  the 
first  cut  were  less  than  5.0  inches  d.b.h. 

As  with  merchantable  volume,  total  volume 
(cut  plus  residual)  on  thinned  plots  differed  lit- 
tle from  that  on  check  plots.  The  8  by  9  plots  had 
the  greatest  yield,  3,588  cubic  feet;  and  the  12  by 
12  plots  had  the  least,  3,070  cubic  feet. 

DISCUSSION 

The  present  study  on  a  good,  but  not  excellent, 
Cottonwood  site  indicates  merchantable  growth 
of  up  to  300  cubic  feet,  or  3.4  cords,  per  acre  an- 
nually for  the  first  10  years  might  be  anticipat- 
ed. Total  main-stem  utilization  would  increase 
yields  by  5  to  32  percent,  with  degree  of  increase 
in  direct  relation  to  number  of  trees  harvested. 

The  forest  manager  should  decide  on  the  end 
product — pulpwood,  sawtimber,  or  mixed  prod- 
ucts— before  planting  Cottonwood.  If  pulpwood 
is  his  goal,  he  can  choose  between  the  4  by  9,  8  by 
9,  and  12  by  12  spacings.  Thinning  is  unneces- 
sary and  may  lower  production  if  done  too  early 
or  excessively. 

If  all  trees  are  to  be  harvested  and  pulped  when 
mean  annual  increment  peaks  in  the  eighth  or 
ninth  year,  then  the  8  by  9  spacing  appears  best. 
This  spacing  produces  about  as  much  volume  as 
the  4  by  9  but  requires  the  planting  and  harvest- 
ing of  only  half  as  many  trees.  In  addition,  the 
smaller  trees  in  the  4  by  9  stands  mean  a  larger 
percentage  of  bark.  The  12  by  12  spacing  pro- 
duces a  total  volume  of  20  to  25  percent  less  than 
that  of  the  other  two  spacings. 

If  only  trees  >5.0  inches  d.b.h.  are  to  be  pulped, 
either  the  8  by  9  or  12  by  12  spacing  should  be 


selected.  In  10  years  the  8  by  9  plots  produced  9 
percent  more  volume  in  44  percent  more  trees 
than  the  12  by  12  plots,  but  there  were  three 
times  as  many  unmerchantable  trees  in  the  8  by 
9.  Mean  annual  increment  for  the  12  by  12  spac- 
ing is  likely  to  peak  at  about  the  12th  year  but 
will  probably  not  equal  the  rate  of  the  8  by  9.  The 
4  by  9  spacing  is  too  close  since  at  age  10  only 
hall  of  the  living  trees  may  be  merchantable  size. 

Some  planters  may  be  interested  only  in  pro- 
ducing sawtimber  (trees  ;>13.0  inches  d.b.h.). 
Of  the  spacings  we  tested,  16  by  18  appears  best 
after  10  years  because  trees  are  from  2  to  5 
inches  larger  in  diameter  than  those  at  closer 
spacings,  there  are  fewer  trees  to  plant  and  care 
for,  and  there  are  fewer  nonsawtimber  trees  to 
deal  with.  However,  trees  in  this  spacing  will  re- 
quire artificial  pruning  because  natural  pruning 
will  not  occur  soon  enough  to  restrict  limb  knots 
to  an  8-inch  core. 

Since  diameter  growth  reflects  crown  diam- 
eter and  length  and  since  even  in  the  widest  spac- 
ing crowns  were  reduced  to  30  to  40  percent  of 
total  height  in  10  years,  even  the  16  by  18  spacing 
appears  too  close  for  maximum  growtli  to  saw- 
timber size.  Conversely,  spacings  wider  than  16 
by  18,  although  maximizing  diameter  growth  of 
individual  trees  to  sawtimber  size,  would  not  al- 
low full-site  utilization  for  at  least  the  first  10 
years.  Wider  spacings  would  also  result  in  poor 
bole  quality  unless  an  intensive  program  of  arti- 
ficial pruning  were  followed. 

If  mixed  products  (pulpwood  plus  sawtimber) 
are  desired,  timing  of  thinning  becomes  critical. 
To  stimulate  growth  of  residuals,  Uiinning  would 
likely  have  to  occur  Avithin  3  years  iov  tlie  4  by 
9s,  4  years  for  the  8  by  9s.  6  years  for  the  12  l)y 


12s,  and  8  years  for  the  16  by  18s.  Times  will 
vary  somewhat  depending  on  tree  growth,  which 
is  related  to  site  quality  and  genetic  make-up  of 
planting  stock.  Once  the  critical  i^eriod  for  thin- 
ning is  passed,  release  seems  to  have  little  stimu- 
lus on  crown  enlargement  and  thus  growth  of 
residuals. 

Thinning  is  further  restricted  by  the  tree  size 
and  the  amount  of  volume  that  can  be  utilized.  If 
only  trees  over  5  inches  in  d.b.h.  will  be  used  and 
if  each  thinning  must  produce  a  minimum  of  2 
cords  per  acre,  we  can  draw  tentative  conclusions 
about  the  spacings  tested.  The  12  by  12  appears 
best  because  thinnings  can  be  scheduled  within  a 
wide  time  range  and  still  benefit  residuals.  The 
4  by  9  shows  little  promise  because  a  high  propor- 
tion of  trees  never  reach  merchantable  size  and 
because  competition  restricts  diameter  growth 
of  individual  trees.  More  potential  is  visible  in 
the  8  by  9s,  but  early  thinning  to  favor  dominants 
will  result  in  lower  merchantable  yields  than  in 
the  12  by  12  and  delaying  thinnings  would  result 
in  reduced  growth  of  dominants.  The  16  by  18 
results  in  only  partial  site  utilization  and  corre- 
spondingly low  total  yields  during  the  first  10 
years. 


There  is  no  apparent  best  spacing.  Perhaps  the 
best  compromise  of  those  tested  is  12  by  12  feet, 
for  it  results  in  good  pulpwood  production  with 
or  without  thinning,  good  average  growth  of 
dominants,  and  fair  tree  quality.  This  spacing 
provides  enough  stocking  from  planting  one-half 
to  one-fourth  of  the  trees  needed  at  closer  spac- 
ings, provides  flexibility  for  the  forest  manager 
to  harvest  after  a  pulpwood  rotation  with  only 
slightly  less  production  than  the  best  pulpwood 
spacing  (8  by  9),  and  provides  for  extending 
production  into  sawtimber  with  only  a  slightly 
longer  rotation  and  somewhat  better  bole  quality 
than  the  16  by  18. 
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White,  northern  red,  and  black  oaks  can  be  established  by  direct 
seeding  if  acorns  are  protected  and  cojnpeling  I'egetatiojj  is  controlled. 
Survmal  after  7  to  7  years  averaged  f2  percciit  in  coik-s  and  71)  percent 
on  upland  plots.  Height  growth  was  slow. 

Additional  keywords:  Cumberland  Plateau,  Querc  us  alba,  Q^.  rubra,  Q. 
velutina,  stocking,  survival,  animal  depredation. 

■Artificial  regeneration  with  desirable  oak  species  is  one  way  to 
improve  the  culled,  understocked  hardwood  stands  of  Tennessee's 
Cumberland  Plateau.  The  forester  has  a  choice  between  direct-seeding 
acorns  or  planting  nursery  stock.  Both  approaches  encounter  prob- 
lems, but  direct-seeding  is  potentially  much  cheaper. 

By  and  large,  seeding  of  oaks  has  l^een  unsuccessful  in  the  Eastern 
United  States  (Arend  and  Scholz  1969,  Paissell  1971),  mainly  because 
predators  consume  many  of  the  acorns  and  competing  vegetation  sup- 
presses the  seedlings.  Reports  of  successful  Geedling  establishment 
rarely  include  information  on  subsequent  performance  (Johnson  1970, 
Sluder  1964,  Sluder  1965,  Sluder,  Olson,  and  Jarrett  1961).  Scholz 
(1964),  however,  observed  good  survival  and  growth  up  to  10  years 
for  northern  red  oak  in  Wisconsin,  and  Mignery  (1962)  reported  ade- 
quate second-year  survival  of  white  oak  in  Tennessee.  This  paper 
describes  results  of  six  studies  conducted  to  augment  data  on  germi- 
nation, survival,  and  growth  after  direct-seeding. 

METHODS 

The  six  studies  were  installed  from  1959  through  1963  on  clear- 
cut  openings  in  partially  stocked  forests  of  the  Cumberland  Plateau, 
near  Sewanee,  Tennessee.  Openings  were  rectangles  ranging  from  54 
by  60  feet  to  30  by  180  feet  in  size.  To  make  the  openings  for  studies 
1  and  2,  vegetation  was  cut  but  no  silvicides  were  used.  In  the  other 
four  studies,  silvicide  was  injected  in  large  trees  and  sprayed  on  cut 

1  Principal  Silviculturist,  retired.  Silviculture  L;iboratory.  This  laboratory  is  maintained  at  Sowanoe. 
Tennessee,  by  the  Southern  Forest  Experiment  Station.  Forest  Service — USDA.  in  cooperation  with  the 
University  of  the  South. 


stumps  of  small  stems.  Brush  and  weeds  were  cut  frequently  during 
the  first  and  second  growing  season  of  each  study.  There  was  little 
control  of  competition  after  the  second  year. 

Table  1  synopsizes  information  on  sites  and  variables  of  each  study. 
Study  1  tested  white  oak  {Quercus  alba  L.) ;  study  2  tested  northern  red 
oak  {Q.  )ub)-a  L.) .  Studies  3  and  4  compared  white  and  northern  red 
oak;  studies  5  and  G  tested  these  two  plus  black  oak  (Q.  vclutina  Lam.) . 

Studies  1,  3,  and  5  were  on  upland  sites,  previously  occupied  by  low 
quality  oak-hickory  stands,  on  Hartsells  soils.  The  other  three  studies 
were  on  north-facing  cove  sites,  previously  in  mixed  hardwoods,  on 
stony  Bouldin  and  Allen  soils.  Both  sites  have  adequate  rooting  depth 
for  oaks. 

There  were  three  to  six  replications  of  each  tested  variable,  and  vari- 
ables were  assigned  randomly.  Rows  of  15  to  25  seedspots  constituted 
plots.  Stocking  and  survival  data  were  computed  as  percentages  and 
transformed  to  arcsin  \/proportion  for  analysis  of  variance.  All  differ- 
ences mentioned  as  significant  were  appraised  at  the  0.01  level. 

All  acorns  were  collected  near  Sewanee  in  the  autumn  before  sowing. 
White  oak  for  study  1  was  planted  2  days  after  collection  in  late  October 
1959.  Northern  red  oak  acorns  for  study  2  were  stored  in  an  outdoor  pit 
on  the  day  collected  and  stratified  until  sown  in  late  April  19G0.  Seed 
for  all  other  studies  was  air-dried  at  room  temperature  for  2  or  3  days 
and  then  stored  in  plastic  refrigerator  bags  at  40    F. 

At  each  seedspot  litter  was  scuffed  aside  and  two  acorns  were  inserted 
in  holes  made  with  a  bar  or  dibble  %,-inch  in  diameter.  Holes  were  closed 
by  pressure,  the  acorn  being  covered  with  about  1  inch  of  topsoil.  Where 
acorns  had  sprouted,  care  was  taken  to  avoid  damaging  roots.  At  the  end 
of  the  first  growing  season,  the  less  vigorous  seedling  was  removed  from 
seedspots  where  two  had  survived. 

In  all  six  studies,  half  of  the  seedspots  were  screened  to  protect  acorns 
from  mammals  and  birds.  For  studies  1  and  2,  cones  of  window  screen 
about  5  inches  in  height  and  diameter  were  anchored  with  12d  nails 
(Wakeley  1954,  p.  214).  Later  studies  employed  12-  by  4-inch  cylinders 
of  1 4-inch  mesh  hardware  cloth,  closed  at  the  top  with  hog  rings  and 
anchored  at  first  by  wire  pins  or  later  with  more  effective  6-inch  wire 
staples  (Russell  and  IMignery  1966).  When  necessary  to  permit  free 
height  growth  of  seedlings,  cones  were  removed  or  tops  of  cylinders 
opened. 

Each  study  was  maintained  for  several  years.  Inspections  to  deter- 
mine survival  were  made  after  the  first  growing  season  and  at  termina- 
tion. At  the  last  inspections  seedling  heights  were  also  measured.  During 
the  first  growing  seasons,  study  areas  were  observed  for  evidence  of 
causes  of  mortality.  In  January  and  February  1962,  traps  baited  with 
acorns  were  used  in  studies  3  and  4  to  capture  a  sample  of  pilfering  ani- 
mals. 
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RESULTS  AND  DISCUSSION 

Field  Germination 

Seedlings  bearing  fully  extended  normal  leaves  were  considered  to 
have  completed  field  germination.  In  studies  3  through  6,  more  than 
three-fourths  of  the  field  germination  of  white  and  northern  red  oak 
took  place  from  May  1  to  mid-July,  but  some  continued  until  mid-Au- 
gust. Black  oak  germination  began  in  mid-April  and  was  completed  by 
mid-July.  In  studies  1  and  2  all  acorns  were  sprouting  when  sown.  Seed- 
lings began  to  appear  in  late  April.  Northern  red  oak  field  germination 
was  about  complete  by  late  May,  and  white  oak  by  mid-June. 

There  was  virtually  no  second-year  germination  of  any  species. 

First-Season  Stocking 

At  the  end  of  the  first  season,  an  average  of  40  percent  of  seedspots 
were  stocked  on  upland  sites  and  29  percent  on  cove  sites,  but  stocking 
ranged  from  2  to  91  percent  for  various  species,  site,  and  protection  com- 
binations (table  2).  Protection  by  screens  tripled  stocking  on  upland 
sites  and  nearly  quadrupled  it  in  coves,  though  the  average  for  pro- 
tected plots  was  60  percent  on  uplands  as  compared  to  46  percent  in 
coves.  Within  each  study  except  the  first,  stocking  was  significantly 
greater  on  screened  than  on  unscreened  plots. 


Tabic  2— Proportion  of  seedspots  slocked  icith  direct-seeded  ti'hile,  northern  red,  and  black 
oaks  in  six  studies 
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2. 
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21 
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4. 
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2 

3 

0 

Northern  red 
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68 
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1 
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82 

12 

39 

4 

Black 
Means 

85 

28 

12 

5 

46 

12 

14 

3 

Variations  in  predation  were  evident  (table  2) .  In  study  1,  where  an 
abundant  mast  crop  coincided  with  a  low  sciuirrel  population,  stocking 
on  unscreened  plots  was  only  slightly  less  than  under  screens.  Whether 
the  higher  unscreened  stocking  in  studies  5  and  6  than  in  3  and  4  reflects 
more  mast  or  fewer  predators  in  1963  than  in  1962  is  unknown.  Obser- 
vation on  unscreened  cove  plots  of  study  6  suggested,  however,  that  pre- 
dation was  much  lighter  there  in  1963  than  in  previous  years. 

Stocking  at  the  end  of  the  first  growing  season  did  not  vary  signifi- 
cantly between  species  except  in  upland  studies  3  and  5.  In  study  3,  white 
oak  stocking  was  significantly  lower  than  red  oak;  in  study  5  black  oak 
stocking  significantly  exceeded  that  of  white  and  northern  red  oak.  Ob- 
servations do  not,  however,  support  a  conclusion  that  white  oak  acorns 
are  preferred  by  predators. 

Neither  disking  in  study  1,  nor  hoeing  in  studies  1  and  2,  increased 
stocking  at  the  end  of  the  first  growing  season.  Since  competition  had 
no  measurable  effect  on  germination  or  early  survival,  loss  of  acorns  to 
predators  probably  accounts  for  most  stocking  differences. 

Spring  sowing  produced  significantly  higher  stocking  (31  percent) 
than  did  winter  sowing  (9  percent)  on  the  upland  site  of  study  3,  but  on 
the  cove  site  of  study  4  the  difference  was  not  significant.  In  studies  5 
and  6,  stocking  averaged  42  percent  on  upland  and  49  percent  on  cove 
sites,  but  did  not  differ  significantly  between  March  and  May  sowings 
on  either  site. 

Depredations  to  Seed  and  Seedlings 

Disturbance  of  seedspots  by  animals  was  recorded  during  the  first 
growing  season  of  each  study,  but  the  data  are  of  limited  value  because 
losses  could  not  be  confirmed  without  digging  up  the  acorns.  Despite 
this  limitation,  it  seemed  clear  that  effectiveness  of  screens  varied  con- 
siderably between  studies.  The  low  cones  used  in  studies  1  and  2  per- 
mitted little  pilferage,  but  lack  of  space  for  seedling  development  neces- 
sitated their  early  removal.  In  study  2,  74  percent  of  protected  northern 
red  oak  seedspots  were  stocked  in  May  when  cones  were  removed,  but 
stocking  dropped  to  28  percent  10  days  later  and  to  21  percent  by  the 
end  of  the  growing  season.  Acorns  were  robbed  from  many  seedspots  in 
studies  3  and  4  because  the  screen  cylinders  were  not  well  anchored.  In 
studies  5  and  6,  high  first-year  stocking  rates  under  screens  reflect  use 
of  better  fasteners,  although  higher  stocking  on  unscreened  seedspots 
suggests  that  predator  pressure  was  also  lower. 

Trapping  in  studies  3  and  4  during  January  and  February  1962  col- 
lected chipmunks  {Tajuias  strifdns)  and  white-footed  mice  {Pcromys- 
CHs  leucopHs)  on  uplands,  and  one  flying  squirrel  (Glancomys  volans) 
on  a  cove  site.  Although  no  gray  squirrels  {Sciuriis  caroUncnsis)  were 


captured,  other  evidence  indicates  that  they  were  the  chief  predators. 
They  were  fairly  abundant  on  all  sites  except  in  study  1. 

Seedlings  suffered  limited  damage  from  unidentified  causes  after  the 
first  growing  season.  In  the  second  season  root  damage  by  small  burrow- 
ing animals  killed  some  white  oaks  in  study  1.  In  the  same  study,  16  per- 
cent of  the  seedlings  were  clipped  by  cottontail  rabbits  {Sylvilagus 
florkkvnus)  during  the  winter  of  1960-1961,  but  all  survived.  In  1963 
goats  browsed  many  white  oak  and  northern  red  oak  seedlings;  all  re- 
covered with  little  apparent  loss  of  growth. 

No  severe  insect  or  disease  attacks  were  noted. 

Survival 

With  frequent  release  during  the  first  and  second  growing  seasons, 
but  little  thereafter,  70  percent  of  seedlings  established  on  uplands  sur- 
vived through  the  observation  period  (table  3).  Survival  on  cove  sites 
averaged  42  percent,  probably  because  competition  was  more  vigorous 
there.  On  uplands,  survival  on  unscreened  seedspots  was  higher  than  on 
screened  plots,  while  the  reverse  was  true  on  cove  sites.  This  difference 
probably  resulted  from  the  low  number  of  established  seedlings  on  un- 
screened spots  on  cove  sites,  especially  in  study  4. 

There  was  no  evidence  from  studies  1  and  2  that  survival  at  age  6  was 
influenced  either  by  disking  prior  to  planting  or  hoeing  during  the  first 
growing  season. 

Height  Growth 

None  of  the  study  variables  were  designed  to  affect  seedling  height 
growth,  and  no  evidence  of  such  effects  is  apparent  in  the  data  (table 
3).  Surviving  white  oaks  averaged  1.3  feet  and  northern  red  oaks  2.8 
feet  at  ages  4  to  7;  black  oaks  averaged  2.1  feet  at  age  7.  Average  annual 
growth  was  0.25  foot  for  white  oak,  0.30  for  black  oak,  and  0.50  for 
northern  red  oak.  Growth  varied  little  between  cove  and  upland  sites. 

Growth  in  these  tests  is  comparable  to  that  reported  from  other 
studies  of  the  same  species.  Mixed  oak  seedlings  averaged  about  1  foot 
tall  at  age  6  (Sander  and  Clark  1971)  and  2.5  feet  at  age  12  (Sander 
1972)  in  southern  Illinois.  Paulsell  (1965)  reported  a  mean  height  of 
1.29  feet  for  200  seedling  oaks  in  Missouri  averaging  7V2  years  old. 

CONCLUSIONS 

Until  effective  repellents  or  other  methods  are  developed  to  protect 
acorns  from  predators,  well-anchored  hardware  cloth  cylinders  appear 
most  effective  for  maximizing  oak  establishment  by  direct-seeding.  Cost 
is  likely  to  limit  their  use  to  research  and  perhaps  to  propagation  of 
superior  strains  of  highly  desirable  species. 
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On  upland  sites,  survival  averaging  70  percent  is  probably  acceptable 
for  stand  rehabilitation,  provided  that  the  seedlings  are  not  over- 
whelmed by  competing  vegetation.  Low  survival  for  white  and  black  oak 
on  cove  sites  indicates  need  for  cultural  measures.  The  somewhat  higher 
survival  of  northern  red  oak  on  cove  sites  is  encouraging,  but  still  too 
low. 

Slow  rates  of  early  height  growth  handicap  all  three  species.  Though 
comparable  to  rates  reported  by  others,  they  leave  seedlings  vulnerable 
to  overtopping  for  as  long  as  a  decade  (figs.  1  and  2) .  Poor  survival  on 
cove  sites  is  believed  to  result  primarily  from  such  competition.  Eco- 
nomical ways  of  controlling  competition  are  essential  to  rehabilitation 
of  Cumberland  Plateau  forests,  especially  the  more  productive  cove 
sites. 

LITERATURE  CITED 

Arend,  J.  L.,  and  II.  F.  Scholz. 

1969.  Oak  forests  of  the  Lake  States  and  their  management.  USDA 
For.  Serv.  Res.  Pap.  NC-31,  36  p.  North  Cent.  For.  Exp.  Stn., 
St.  Paul,  Minn. 

Johnson,  R.  L. 

1970.  Field  germination  of  Nuttall  oak  acorns.  USDA  For.  Serv. 
Res.  Note  SO-101, 4  p.  South.  For.  Exp.  Stn.,  New  Orleans,  La. 

Mignery,  A.  L. 

1962.  Oak  direct  seeding  in  Tennessee.  USDA  For.  Serv.  South.  For. 
Exp.  Stn.  South.  For.  Notes  137. 

Paulsen,  L.  K. 

1963.  Developmentof  young  oak.  For.  Farmer  22  (5) :   10-11. 

Russell,  T.  E. 

1971.  Seeding  and  planting  upland  oaks.  P.  49-54  in  Proc.  Oak 
Symp.  USDA  For.  Serv.  Northeast.  For.  Exp.  Stn.,  Upper 
Darby,  Pa. 

Russell.  T.  E.,  and  A.  L.  Mignery. 

1966.  Wire  staples  foi-  holding  down  seedspot  screens.  J.  For.  64: 
757. 

Sander,  I.  L. 

1972.  Size  of  oak  advance  reproduction:  key  to  growth  following 
harvest  cutting.  USDA  For.  Serv.  Res.  Pap.  NC-79,  6  p. 
North  Cent.  For.  Exp.  Stn.,  St.  Paul.  I\Iinn. 

Sander.  I.  L.,  and  F.  B.  Clark. 

1971.  Reproduction  of  upland  hardwood  forests  in  the  Central 
States.  USDA  Agric.  Handb.  405, 25  p. 

8 


Figure  1.— Direct-seeded  ivhite  oak  on  an  imdulating  flat  of  the  Cumberland  Plateau 
(study  1).  Above:  After  three  groiving  seasons,  the  mean  height  of  all 
seedlings  ivas  0.68  foot.  Below:  After  li  growi)ig  seasons,  the  tallest  Ki 
percent  of  the  trees  ranged  from  6  to  H  feet. 


Figure  2. — Direct-seeded  oaks  in  their  I lOi  (jroiviug  season  on  a  broad  ridge  of  the 
Cumberland  Plateau  (study  5).  Above:  Northern  red  oaks.  Below:  Black 
oaks. 
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In  south  and  central  Alabama,  brown-spot  needle  blight  was  found 
to  be  much  less  severe  under  a  longleaf  pine  ox'erstory  than  in  the  open. 
Light  pine  overstories  had  less  effect  than  heavier  ones,  and  hardioood 
canopies  had  no  effect.  Except  under  pine  overstories,  severity  of  infection 
declined  with  increases  in  amount  of  ground  cover,  but  this  relationsJiip 
weakened  after  seedlings  were  3  years  old.  Through  age  3 ,  the  disease  was 
worse  on  poor  than  on  average  sites,  since  ground  cover  increased  with 
site  quality.  JVhen  reproducing  longleaf  pine  by  the  shelterwood  method, 
the  forester  can  delay  release  for  several  years  without  danger  of  severe 
infection  on  seedlings  too  s?nall  to  withstand  a  prescribed  burn. 
Additional  keywords:  Pinus  fjalustris,  Scirrhia  acicola,  prescribed  burn- 
ing, overstory  density,  site,  .cpound  cover. 

The  worst  affliction  of  longleaf  pine  (Pinus  palustris  Mill.)  seedlings  is 
tlie  brown-spot  needle  blight,  caused  by  the  fungus  Scirrhia  acicola  (Dearn.) 
Siggers.  This  disease  retards  growth  and  may  eventually  kill  the  seedlings;  it  is 
frequently  responsible  for  delay  in  initiation  of  height  growth.  Infection  is 
usually  worse  on  poor  than  on  good  sites. 

Fungicide  applications  are  effective  in  nurseries  bm  impractical  in  the 
forest.  Instead,  winter  fires  are  normally  presci  ibed  (Siggers  1932,1934) .  They 
defoliate  seedlings  and  thus  retard  growth,  but  if  properly  executed  will  result 
in  a  net  benefit  (Bruce  1954,  Wakeley  and  Muntz  1917)  . 

The  most  promising  approacli  to  natural  regeneration  of  longleaf  pine  is 
a  shelterwood  system  in  wliich  seedlings  are  established  as  advance  reproduc- 
tion under  overstories  of  medium  density  (Boycr  1901,  Croker  1909,  Croker 
and  Boycr  197."))  .  For  various  reasons,  the  forest  manager  often  finds  it  desir- 
able to  postpone  harvest  of  the  overstory  after  the  reproduction  becomes  estab- 
lished. .Should  su(h  delays  occur,  the  seedlings  will  survive  but  grow  so  slowly 
that  they  remain  \ulnerable  to  fire  for  several  years   (Boyer  1974)  .  There  is 

1  The  author  is  Principal  Silviculturist,  Southern  Forest  Experiment  Station,  Forest  Service — USPA. 
Auburn,  Alabama.  The  research  was  in  cooperation  with  the  T.  R.  Miller  Mill  Company,  Kaul  Lumber 
Company,  and  Conecuh  National  Forest. 


«[! 
evidence,  howe\er,  that  a  pine  canopy  may  slow  development  of  brown  sf' 
and  tluis  make  early  sanitation  burns  unnecessary  (Boyer  1963;  E.  \V.  Ge 
mer,  unpublished  report,  Southern  Forest  Experiment  Station,  1932).  Tl 
paper  reports  four  studies  on  relation  of  infection  to  ovcrstory  density  of  pin 
and  hardwoods,  and  to  seedling  age  at  time  of  release. 

Procedures 

Study  I  (pine  ovcrstory  density). — Pine  overstories  of  9,  27,  and  45  squa 
feet  of  basal  area  per  acre  were  created  on  square  2.5-acre  plots  in  40-  to  6 
year-old  stands  averaging  65  square  feet  of  basal  area  per  acre.  The  plots  we 
on  the  Escambia  Experimental  Forest  in  southern  Alabama,  and  were  esta'| 
lished  in  the  spring  of  1957.  Ten  4-milacre  subplots  were  systematically  esta 
lished  within  each  plot. 

Additional  densities  of  30,  60,  and  90  square  feet  per  acre  were  studied  i* 
uncut  stands;  each  density  was  sampled  by  ten  4-milacre  plots  scattere| 
throughout  a  600-acre  area  of  the  experimental  forest.  | 

Finally,  ten  4-milacre  plots  sampled  a  zero  ovcrstory.  They  were  on  a 
area  that  had  been  clearcut  in  January  1957;  basal  area  before  clearcuttin 
averaged  35  square  feet  per  acre. 

Within  each  4-milacre  subplot  or  plot,  12  seedlings  from  the  1955  see 
crop  were  marked  and  examined  annually  through  the  winter  of  1963-196' 
Information  recorded  in  this  study,  as  well  as  in  the  other  three,  included:  (1 
root  collar  diameter  of  seedlings,  (2)  height  to  base  of  bud,  and  (3)  browr 
spot  infection  in  terms  of  current  year's  foliage  destroyed,  estimated  to  th 
nearest  10  percent. 

The  clearcut  area  was  burned  in  January  1960.  No  other  burns  wer, 
made.  On  1  milacre  in  each  4-milacre  plot,  five  classes  of  ground  cover  (woody 
grasses,  other  herbaceous  plants,  litter  or  rough,  and  bare  ground)  were  esti 
mated  to  the  nearest  5  percent.  Estimates  were  made  each  autumn  from  195' 
through  1963,  excepting  1961. 

Study  2  (seedling  release  from  pine  overstory). — Strips  2.5  or  3.3  chain 
wide  and  20  chains  long  were  clearcut  along  the  east  sides  of  three  Escambi;! 
Experimental  Forest  compartments  in  January  1960,  and  along  the  north  sides 
of  two  more  in  February  1961.  These  cuts  released  seedlings,  most  of  whicl' 
had  become  established  from  the  1957  and  1958  seed  crops.  Before  logging! 
the  stands  consisted  of  50-  to  60-year-old  longleaf  pines  with  densities  ranging 
from  23  to  44  square  feet  of  basal  area  per  acre. 

Five  transects  were  randomly  established  at  right  angles  to  the  long  axis 
of  each  strip  and  paired  with  a  similar  transect  in  the  adjacent  forest.  Tran- 
sects were  132  feet  long  and  3.3  feet  wide,  thus  comprising  40  quarter-milacre 
quadrats.  On  all  stocked  quadrats,  the  seedling  nearest  the  center  was  markedl 
for  study.  Annual  winter  examinations  continued  through  December  1965. 
Prescribed  burns  were  made  in  January  of  1962  and  1964;  three  compartments 
were  burned  in  the  first  fire,  one  in  the  second,  and  one  in  both. 
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Study  3  (timing  of  release). — ^This  study  was  in  the  Mountain  Province  in 
Coosa  County,  Alabama,  under  longleaf  stands  averaging  more  than  100  years 
of  age.  Three  ialocks  were  laid  out  early  in  1962;  each  consisted  of  six  square 
1.6-acre  plots.  Nine  square  4-milacre  subplots  were  systematically  located  in 
each  plot.  Within  each  subplot,  12  seedlings  from  the  1961  seed  crop  (three  per 
milacre)  were  marked  for  study.  Treatments  consisted  of  complete  overstory 
removal  at  0  (April  following  seedfall)  ,  1,  2,  3,  and  5  years  after  seedling  estab- 
lishment. There  was  also  an  unreleased  check.  Overstory  pine  ranged  from  17 
to  43  square  feet  of  basal  area  per  acre,  averaging  29;  hardwoods  ranged  from 
2  to  13  square  feet,  averaging  6.  Seedlings  were  examined  through  age  six.  No 
plots  were  burned. 

Study  1  (release  frotn  hardwood  overstory). — Six  blocks,  each  with  six  0.1- 
acre  plots,  were  established  early  in  1949.  Two  were  on  poor  sites  and  two  on 
average  sites  of  the  Escambia  Experimental  Forest,  and  two  were  on  average 
sites  of  the  Conecidi  National  Forest  in  south  Alabama.  Soils  of  the  poor  sites 
were  mostly  Alaga  loamy  sands,  while  average  sites  had  sandy  and  fine  sandy 
loams  of  Ruston,  Benndale,  Tifton,  and  Dothan  series.  Hardwood  overstories 
ranged  from  267  to  593  stems  and  27  to  42  square  feet  of  basal  area  per  acre. 
Density  on  individual  plots  varied  from  6  to  62  square  feet.  All  pines  had  been 
removed  before  the  study  began. 

Treatments  consisted  of  complete  overstory  removal  when  seedlings  from 
the  1947  crop  were  1,  2,  3,  4,  and  8  years  old,  plus  an  unreleased  check.  Later, 
five  supplemental  plots  were  added  to  each  of  the  four  Escambia  blocks;  treat- 
ments here  included  overstory  removal  1  year  ahead  of  seedfall  (1951  seed 
crop) ,  just  after  seedfall,  at  seedling  age  1,  and  at  age  2.  There  was  also  an  un- 
released check. 

Examinations  of  the  1947  seedlings  began  with  plot  establishment  and 
were  repeated  each  winter  through  January  1952  and  at  2-year  intervals 
through  December  1957.  The  1951  seedlings  were  examined  annually  through 
February  1954,  then  i)iennially  through  December  1957.  One  hundred 
quarter-milacre  quadrats  were  laid  out  contiguously  in  the  center  of  each  plot. 
The  proportion  of  each  quadrat  covered  by  herbaceous  vegetation  was  esti- 
mated at  the  nearest  10  percent  at  each  examination  through  January  1952 
for  the  1947  plot  series,  and  in  1953  and  1954  for  the  1951  plot  series. 

Seedlings  were  thinned  at  age  3  years  to  a  maximum  of  three  per  quadrat, 
at  a  minimum  spacing  of  1  foot.  All  main  plots  were  prescribe-burned  in 
winter  when  seedlings  were  2,  5,  and  7  years  old.  Supplemental  plots  were 
burned  when  seedlings  were  3  vears  old. 
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Effects  of  Overstory 

The  development  of  brown  spot  from  age  2  through  8  years  differed  with 
pine  overstory  density  in  study  1  (fig.  1)  .  Infection  at  age  2  was  low  every- 
wliere,  but  was  highest  in  uncut  stands  of  30  square  feet  and  next  highest  in 
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Figure  1. — Development  of  brown  spot  in  relation  to  overstory  density  (Study  1). 
The  clearciit  plots  were  prescribe-biirned  at  seedling  age  U  years,  with 
resulting  decrease  in  infection. 


clearcut  stands.  Infection  at  this  stage  apparently  reflected  differences  in 
stand  density  before  cutting. 

After  seedling  age  2,  brown  spot  increased  rapidly  on  the  clearcut  area.  A 
prescribed  fire  at  age  4  lowered  infection  levels  for  1  year,  but  after  that  the 
disease  rose  to  a  peak  at  age  6.  Infection  in  the  thinned  stands  increased  slowly 
throughout  the  period  of  observation  but  never  reached  serious  proportions. 
In  the  uncut  stands,  the  disease  also  remained  at  low  levels,  reacliing  an 
eciuilibrium  at  age  3  and  thereafter  fluctuating  only  slightly. 

Infection  was  lowest  under  overstories  of  45,  60,  and  90  square  feet,  and 
disease  levels  in  these  three  density  classes  never  differed  significantly  (0.05 
probability  level)  .  Likewise,  infection  did  not  vary  under  stands  of  9,  27,  and 
30  square  feet,  though  it  was  significantly  heavier  under  these  light  overstories, 
as  a  group,  than  under  the  heavier  overstories. 

On  average,  seedlings  in  the  clearcut  area  were  larger  than  those  under 
overstories.  Among  seedlings  with  the  same  root  collar  diameter,  infection  in 
the  clearing  was  double  that  under  pine  stands. 

Development  of  infection  on  clearcut  strips  and  in  the  adjacent  forest  was 
observed  in  study  2  for  several  combinations  of  release  and  prcscrilicd  Ijurning 
(fig.  2)  .  By  the  second  year  after  logging,  infection  on  the  strips  was  heavier 
than  in  the  adjoining  forest,  and  the  differences  tended  to  increase  as  time 
went  on.  Fires  reduced  infection  temporarily,  but  most  of  their  effects  disap- 
peared after  2  years  in  the  forest  and  after  1  year  in  the  open. 

For  all  years  following  release,  infection  averaged  19  percent  in  the  open 
and  9  percent  in  the  forest;  the  difference  was  significant.  Tlic  greatest  diverg- 
ence was  reached  in  the  final  year  of  measurement — 36  percent  in  clearings 
and  13  percent  in  the  forest. 

Seedlings  in  the  open  grew  almost  twice  as  fast  as  those  in  the  forest,  root 
collar  diameters  at  final  examination  averaging  0.96  and  0.51  inch.  Infection 
can  be  expected  to  increase  as  seedlings  gain  size,  becoming  most  severe  in 
early  stages  of  height  giowth.  When  seedlings  of  equal  height  were  compared, 
those  in  the  open  had  more  than  double  the  infection  of  those  l)cneath  an 
overstory  (table  1) . 

A  different  pattern  of  disease  de- 
velopment was  observed  in  the  Moun- 
tain Province  of  study  3.  Infection  re- 
mained low  through  .seedling  age  3 
and  then  intensified  (fig.  3)  .  Intensi- 
fication (increase  in  amount  of  foliage 
destroyed)  occmrcd  only  after  most 
of  the  seedlings — whether  released  or 
not — had  I)ccomc  infected.  At  age  1, 
23  percent  of  the  seedlings  were  in- 
fected. Incidence  increased  to  34  per- 
cent at  age  2  and  74  percent  at  age  3. 
Thereafter  99  to   100  percent  of  the 
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Figure  2. — Annual  changes  in  broivn  spot  infection  as  influenced  by  overstory  con- 
dition and  fire  schedules  (Study  2). 

seedlings  were  diseased.  Intensity  under  the  pines,  however,  was  not  signifi- 
cantly less  than  in  the  clearcut  openings,  a  residt  at  variance  with  experience 
on  the  Coastal  Plain. 

In  study  4,  the  disease  was  not  significantly  affected  by  presence  of  a  hard- 
wood overstory  ranging  from  6  to  62  square  feet  of  basal  area  per  acre.  When 
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Figure  3. — Infection  on  all  seedlings  from  1961  seed  crop  (Study  3). 

seedlings  were  4  years  old,  infection  averaged  41  percent  under  hardwoods  and 
44  percent  in  the  open. 

Severity  on  seedlings  from  the  1947  crop  was  uniformly  low  at  age  1,  but 
intensified  rapidly  (fig.  4)  .  A  fire  at  seedling  age  2  failed  to  halt  the  disease, 
except  briefly  on  the  Conecuh.  A  peak  was  reached  at  age  4.  After  this,  exam- 
inations were  made  evei^  other  year,  so  that  annual  fluctuations  cannot  be 
shown.  Severity  on  poor  sites  significantly  exceeded  that  on  average  sites,  but 
the  difference  declined  after  seedling  age  3. 

The  peak  recorded  for  seedlings  from  the  1951  crop  was  at  age  2,  although 
infection  at  age  3  was  not  observed.  Infection  was  worse  on  poor  sites,  with  the 
difference  declining  after  age  2. 

Effects  of  Ground  Cover 

In  study  1,  ground-cover  characteristics  had  a  detectable  influence  only  in 
the  clearcut  area.  Here,  infection  increased  in  direct  proportion  to  the  amount 
of  bare  ground  exposed.  At  seedling  age  2,  groimd  cover  alone  accounted  for 
82  percent  of  the  difference  in  infection  intensity.  The  relationship  dimin- 
ished with  time  until  it  was  no  longer  significant  at  age  8. 

The  proportion  of  the  ground  covered  by  herbaceous  vegetation  in  study 
4  was  related  to  severity  ot  infection  at  seedling  age  2.  Despite  a  hardwood 
canopy  on  most  plots,  infection  increased  as  groiuid  cover  decreased.  The 
relationship  was  significant,  accoimting  for  32  percent  of  the  total  variation 
at  seedling  age  2.  By  age  J,  effects  were  significant  only  on  poor  sites;  after  age 
4  no  comparisons  were  significant. 
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Figure  4. — Dei'elopment  of  infection  on  poor  and  average  sites  (Study  Jf). 

Ground-cover  density  may  account  for  part  of  the  site  effects,  as  it  was 
considerably  lighter  on  poor  than  average  sites.  Siggers  (1932)  observed  the 
increase  in  brown  spot  on  artificially  denuded  areas  and  concluded  that 
ground  cover  partly  shields  seedlings  from  the  disease  imtil  height  growth 
begins. 

The  groimd-cover  effect  was  detected  in  clearings  and  under  hardwood 
overstories,  but  not  under  pine  ovcrstories.  The  possible  effect  of  pine  needle 
litter  was  tested  on  the  Escambia  Experimental  Forest.  One  hundred  grass- 
stage  seedlings  in  a  clearciU  area  were  selected,  and  half  were  mulched  with 
needles  during  the  winter.  Brown-spot  development  did  not  differ  between 
treatments.  New  foliage  destroyed  averaged  6  percent  for  both  treatments  on 
June  20,  rose  to  29  and  30  percent  by  September  25,  and  peaked  at  53  and  50 
percent  at  the  end  of  January. 


Conclusions 

These  studies  indicate  that  longleaf  pine  secdhngs  estabHshed  under 
sheherwood  overstories  of  medium  densities  on  Coastal  Plain  sites  will  not 
develop  a  serious  brown-spot  problem  before  the  removal  cut,  even  if  this  cut 
must  be  delayed  as  long  as  8  years.  Infection  normally  will  not  become  severe 
before  the  end  of  the  second  growing  season  after  removal  of  the  pine  over- 
story.  By  this  time,  seedlings  will  generally  be  large  enough  to  resist  burns  of 
moderate  intensity,  and  needle  litter  and  logging  slash  will  ha\e  deteriorated 
to  the  point  where  winter  fires  can  safely  be  prescribed. 
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•  ■  Fc)lilizi)i<^  Jonglraj  pines  (Pinus  palustris  Mill.)  increased  cone  yields 
at^d  seed  size  hut  did  not  (iffect  ninnher  of  seeds  per  cone,  percentage  of 
empty  or  xeoriny  .seed,  cone  size,  initial  viability,  or  keeping  quality  of 
seed.  Cones  per  tree,  sound  seeds  f)er  cotie,  percentage  of  enipties,  seed 
Tueiglit,  and  (one  .s/;r  tire  (liiiriK  teristics  of  individual  trees.  Germinability 
is  not  associated  with  indiriidual  trees,  nor  loitli  seed  size,  cone  size,  seeds 
per  cone,  or  cones  per  tree.  There  is  no  consistent  relationsliip  betiveen 
numbers  of  cones  per  tree  and  seeds  per  cone. 
Additional  keywords:   Pinus  paluslris,  germination,  seed  yields. 

In  agriddiural  crops  tlie  addition  of  needed  fertilizers  increases  both  the 
ijuahty  and  (jnantily  of  seed,  and  theie  is  evidence  that  certain  nntrients,  es- 
pecially phosphorus,  are  translocated  from  other  plant  parts  into  the  matur- 
ng  seeds  (I.oeliwing  1912,  \Villianis  1916)  .  The  amoimt  of  food  in  the  endo- 
perm  is  important  in  determining  \ lability  dining  storage.  On  consideration 
)f  these  factors,  it  seemed  possible  that  summer  fertilization  might  benefit 
ongleaf  pine  seed  trees.  A  study  was  therefore  made  to  determine  if  annual 
ipplications  of  a  complete  fertilizer,  plus  trace  elements,  would  affect  the 
}nantily  and  cjuality  of  fresh  seed  and  the  keeping  quality  of  stored  seed.  Sec- 
)ndaiy  objectives  were  to  collect  cone  and  seed  data  useful  in  the  manage- 
nent  of  seed  orchards. 

METHODS 

In  early  July  of  1957,  44  second-growth  longleaf  pines  were  selected  in 
cntral  Louisiana  (Rapides  Parish)  .  Diameters  ranged  from  29.5  to  45.2  cm 
md  averaged  38.1  cm,  wliile  heights  were  approximately  20  meters.  The  trees 
lad  large  crowns  and  were  about  45  years  old.  Topography  in  the  area  is  undu- 
ating  to  gently  rolling.  Soil  is  Ruston  fine  sandy  loam  with  good  surface  and 
nternal  drainage. 

1  The  author  is  Principal  Silviculturist,  Southern  Forest  Experiment  Station,  Forest  Service — USDA. 
'ineville,  La. 


Trees  were  paired  on  the  basis  of  their  size,  proximity,  crown  volume,  and 
general  appearance.  Competing  hardwoods  were  removed,  and  one  tree  from 
each  pair  was  randomly  selected  for  five  annual  applications  of  fertilizer: 

Aliiieyal  Concentration  and  source  Effective  amount 

N                      33^0  Ammonium  nitrate  1.5 

P,0,-,                 2070  Superphosphate  1.5 

K.O                  60%  Muriate  of  potash  1.5 

Trace  elements  29.5 

Tlie  fertilizer  for  each  tree  was  mixed  thoroughly  and  placed  in  75  to  100 
holes,  made  with  a  planting  dibble,  around  the  outer  edge  of  the  crowns.  It 
was  applied  between  July  21  and  August  1  of  each  year  from  1957  through 
1961. 

To  eliminate  differences  in  viability  that  might  be  attributed  to  maturity, 
cones  were  collected  just  as  they  were  ready  to  open — when  their  specific 
.gravities  were  in  the  0.70's  or  low  0.80's.  Although  collections  were  made  from 
each  tree  in  1957,  counts  were  omitted  because  a  hurricane  had  dislodged 
many  cones.  Annual  counts  were  subsequently  made  from  1958  to  1967. 

Four  apparently  soimd,  mature  cones  were  picked  at  random  from  each 
tree  yearly  to  determine  numbers  of  fiUl,  empty,  and  wormy  seed.  Lengths  and 
diameters  of  these  sample  cones  were  recorded  from  1961  to  1964. 

For  the  years  1957-1962,  all  seeds  were  extracted  in  a  small  kiln  at  approxi- 
mately 35°  C.  After  being  dewinged  by  hand  rubbing  and  cleaned  to  100  per- 
cent soundness,  they  were  dried  at  35"  C  to  a  moisture  content  of  approxi- 
mately 9  percent.  The  paired  design  of  the  study  was  maintained  throughout 
drying.  Seed  from  each  tree  was  subdivided  into  five  200-seed  samples  for 
germination  tests  after  2.  4,  7,  and  10  years  of  storage  at  2°  C.  There  was  insuf- 
ficient seed  from  some  trees  for  testing  after  the  longest  periods  of  storage. 

Weight  of  200  sound,  ovendry  seeds  was  measured  for  each  tree  from 
1959  through  1967. 

Paired  "t"  tests  were  used  to  analyze  differences  (0.05  level  of  significance) 
in  cone  and  seed  yields  and  germination  percentages  between  fertilized  and 
check  trees.  The  arcsin  y'proportion  transformation  was  used  for  all  analyses 
involving  germination  percentages.  Correlation  coefficients  were  computed  to 
c\.iluate  relationships  between  various  cone  and  seed  parameters  throughout 
the  study. 

RESULTS  AND  DISCUSSION 

Seed  Germination 

Fertilization  had  no  effect  on  initial  germination,  except  in  I960  when 
the  controls  had  a  small,  unimportant  superiority  (table  1) .  Viability  was  90 

2  Total   amount  of  a  commercial   preparation   containing  7.8%   CuO,    18.4%   MnO,   4.5%   ZnO,   2.9% 
Fe  O  ,  and  ,'5.3%   B  O  . 


Tabic  1.—Vi(il)ilil{i  (if  lonplcaf  seed  by  year  of  eoUcetinn  and  len<^tlt  of  storw^e 


Year  and 
treatment 

Initial 
,U('nniiuitii)n 

C 

erniination  after  stnra,L;<.'  for— 

2  years 

4  years 

7  >'ears 

10  \  ears 

Percent  — 





1957 

Fertilized 

89 

83 

63 

50S 

24  S 

Check 

91 

86 

66 

63S 

40S 

1958 

Fertilized 

89 

95 

92 

90 

84 

Check 

91 

94 

94 

90 

86 

1959 

Fertilized 

94 

92 

91 

84 

93 

Check 

93 

93 

92 

86 

94 

1960 

Fertilized 

9.3S1 

91 

91 

81 

69 

1      Check 

96S 

91 

91 

85 

60 

1961 

Fertilized 

74 

79 

86 

76 

82 

Check 

78 

84 

86 

83 

87 

1962 

Fertilized 

91 

85 

95 

92 

86S 

Check 

93 

85 

96 

94 

91S 

'  S  denotes  significant  difference  (0.05  level)  in  germination  between  seed  from  fertilized 
and  check  trees. 


percent  or  greater  in  nil  years  except  1961,  when  it  averaged  76  percent. 

Viability  of  stored  seed  from  fertilized  and  check  trees  differed  only  for 
the  1957  crop  after  7  and  10  years  and  for  the  1962  crop  stored  10  years  (table 
I) .  In  these  three  instances,  normal  germination  from  check  trees  was  signifi- 
cantly higher  than  that  from  fertilized  trees;  the  explanation  is  unknown. 
When  total  germination  (normal  plus  abnormal)  was  evaluated,  ho\\e\C) , 
differences  were  not  significant.  The  1957  crop  deteriorated  more  than  anv 
others,  perhaps  because  2  months  elapsed  between  harvesting  of  cones  and 
storage  of  seed.  In  other  years  this  period  ranged  from  2  to  4  Aveeks.  Previous 
research  has  shown  that  there  is  a  loss  in  \iability  during  storage  when  cones 
(and  presinnably  undried  seed,  as  in  tliis  study)  arc  held  for  60  days  (McLe- 
more  1961) . 

Seed  collected  in  1960  declined  in  viability  when  stored  for  10  years,  but 
differences  due  to  fertilization  were  not  .significant.  For  the  other  1  years,  de- 
creases in  viability  after  10  years  were  small.  This  result  substantiates  pre\  ions 
findings  that  longleaf  .seed  can  be  held  for  at  least  10  years  (Barnett  and  Mc- 
Lemore  1970) . 

The  1957  and  1962  crops  decreased  approximately  the  s.une  amount  dur- 
ing the  first  2  years  of  storage — about  6  percentage  points.  Analysis  indicated 
that  differential  performance  by  individual  trees  was  not  a  factor.  This  cvi- 


tlcmc  was  slicngtlicnccl  i)y  results  obtained  from  1957  and  1960  seed  stored  IC 
years.  Thus,  L;ood  or  poor  st()r.d:)ility  tharacterislics  are  not  traits  ot  seed  from 
indi\  idiial  trees. 

'Hie  data  tlid  not  l)e.ir  out  rouniey  and  Korstian's  (1912)  obscrvatior 
that  high-tiualit}  seed  is  usually  associated  with  large  crops.  Germination  per 
(eiitagcs  were  not  con  elated  with  nunrbers  of  cones  per  tree,  sound  seeds  pei 
cone,  percentages  of  empty  seed,  seed  weights,  cone  lengths,  or  cone  diameters 

Similaily,  seed  \veiglus  were  not  related  to  germinatioir  percentages  aftei 
\  arious  i)ei  iods  of  storage. 


Clone  and  Seed   Production 

Cours  pry  tree. — Cone  yields  \aried  widely  between  trees  and  years.  Al 
though  o\erall  prochution  was  geiieially  higlier  for  iertili/ecl  trees,  the  differ 
eiue  was  signilicant  in  only  '^  of  10  years— 19()0.  1963.  and  1961  (table  2) 
W'iien  all  data  for  tiic  6-year  period  fronr  19,59  through  1964  were  considered 
the  lciiili/((l  dees  produced  signifit  .intly  more  c(mics  than  the  check  treesj 
1  hese  restdtsagiee  with  lindiugsb\  Allen  (1953)  and  Shoulders  (1968). 

Tiie  1959  crop  was  the  lirst  that  could  have  been  influenced  by  fertiliza 
tion  in  1957,  l)ut  cone  yields  did  not  differ  significantly.  The  1960  crop  wa; 
the  laigest  duiing  the  I  l-\ear  period,  and  fertilized  trees  produced  55  percen 
moic  cones  than  check  trees.  .\s  the  last  application  of  fertilizer  was  made  ir 
August  1  !)(■)!,  prinioiclia  may  ha\c  l)een  stimulated  iir  1962,  Thus,  the  196'^ 
cone  crop  should  have  been  the  last  to  be  affected  if  carryover  effects  are  dis 
coiuitcd.  This  supposition  was  strengtheired  by  data  fronr  1965-67,  when  yield 
^\erc  no  loiigei  significantly  different. 

The  stud)  suppoited  Crokcr's  (1961)  finding  that  some  longleaf  tree 
coirsistcntly  pioducc  more  cones  than  others.  When  comparisons  were  mad( 
of  yields  from  indixidual  trees  for  each  year  with  tiie  fO-ycar  average  for  tha 
tree,  the  r  \alues  were  signilic  ant  in  7  of  the  10  years  for  fertilized  trees  and  ir 
!<  of  10  years  for  check  trees. 

W'enger  (1957)  reported  that  large  cone  crops  of  loblolly  pine  {Pinu. 
liicdd  \..)  may  reduce  the  numl)cr  of  flower  ijucls  formed  during  the  late  sum 
mei  and  early  fall,  tiuis  cm  tailing  the  number  of  cones  produced  2  years  later 
in  comparisons  of  cone  yields  between  alternate  years  for  the  present  study 
corielation  coefficients  were  geneially  low  and  sho^ved  significairce  in  onl] 
two  instances  for  lei  tili/cd  trees  and  in  only  one  for  check  trees.  The  genera 
l.ic  k  of  correlation  in  c  one  crops  from  individual  trees  between  alternate  years 
coupled  with  the  consistent  correlations  between  single  years  and  overall  aver 
ages,  subst<inliates  W'enger's  findings. 

Seeds  per  cone. — Fertilization  had  no  effect  on  number  or  percentage  o 
seeds  per  cone — sound,  empty,  wormy,  or  total — in  any  year  of  observatior 
(table  2)  .  The  a\crage  of  sound  seeds  per  cone  for  the  41  study  trees  rangec 
Irom  l(')in  I9(i(")  to  99  in  1967. 
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As  with  cones  per  tree,  there  was  a  definite  relationship  in  seed  yields  froir 
year  to  year  for  indivickial  trees.  AVlien  numbers  of  sound  seeds  per  cone  frorr 
incHvidual  trees  in  adjacent  years  were  compared,  correlations  were  significant 
in  9  of  the  10  pairs  of  years  tested.  Thus,  trees  that  yield  large  or  small  number; 
of  seeds  per  cone  in  one  year  can  be  expected  to  yield  proportionately  in  the 
future. 

Although  number  of  seeds  per  cone  varied  widely  between  years,  the  per 
centage  of  empty  seeds  remained  fairly  constant  except  in  1966,  when  th( 
average  for  all  trees  was  55  percent.  For  the  other  10  years,  percentages  rangec 
from  18  to  26  and  averaged  21  (table  2)  . 

Since  the  annual  variation  in  percentages  of  empty  seed  was  usually  smal 
biu  differences  lietween  trees  were  great,  it  appears  that  some  trees  consistentlA 
have  high — or  low — percentages  of  empties.  As  an  example,  values  from  twc 
fertilized  trees  were: 

Crop  year  Tree  15  Tree  22 


Percentage  of  empties 

1957  4  48 

1958  3  30 

1959  6  47 

1960  5  46 

1961  9  38 

1962  7  43 

1963  11  26 

1964  10  59 

1965  4  42 

1966  43  62 

1967  6  23 

Average  10  42 

In  further  appraisal,  correlation  coefficients  were  computed  for  individ- 
ual trees  in  consecutive  years.  As  was  expected,  r  values  were  high  and  signifi- 
cant for  all  years,  including  1966,  with  no  differences  between  fertilized  and 
check  trees.  This  result  verifies  that  percentage  of  empty  seeds  is  a  character- 
istic of  individual  trees.  The  reason  is  conjectural;  fertility  cannot  explain  the 
variation.  DeBarr  and  Ebel  (1974)  reported,  however,  that  feeding  by  the 
seedbug  LeptoglossK.s  corcnlits  caused  high  percentages  of  empty  seed  in  short- 
leaf  {Pinus  echitinta  Mill.)  and  loblolly  pine  cones.  This  predator  also  feeds 
on  longleaf  seed.  Differences  between  trees  in  susceptibility  to  the  pest  may 
explain  the  large  variation  in  percentage  of  empty  seeds  between  trees.  An- 
other explanation  may  be  degree  of  self-pollination.  Snyder  and  Squillace 
(1966)  reported  that  sclf-fcrtilization  reduces  the  yield  of  sound  seed  as  com- 
pared to  cioss-fertili/ation,  and  liraiulctt  and  Popham    (1971)    dc\elopcd  a 


model  to  express  the  probability  of  unsound  seed  as  a  function  of  the  number 
of  fertilizations  in  each  ovule  and  the  number  of  lethal  alleles  carried  by  the 
selfed  parent.  Although  Franklin  (1969)  reported  that  sclfing  of  loblolly  pine 
depresses  gerniinability,  no  relationship  was  found  in  the  current  study  be- 
tween the  proportion  of  empty  seed  and  germinability.  Finally,  when  numbers 
of  cones  per  tree  were  compared  with  percentages  of  empty  seed  o\er  the  10- 
year  period,  no  relationship  was  apparent. 

Correlations  between  cones  per  tree  and  seeds  per  cone  were  signicant  for 
fertilized  trees  in  4  of  the  10  years,  but  in  no  years  for  check  trees.  Perhaps  of 
greater  interest  is  the  relationship  between  years  in  number  of  cones  and  in 
seed  count  per  cone.  Cone  production  in  1960  exceeded  that  of  any  other  year, 
and  yields  of  sound  seeds  per  cone  then  were  surpassed  only  in  1967.  In  1966, 
by  contrast,  the  number  of  cones  was  less  than  in  any  other  year  and  yields  of 
sound  seeds  per  cone  were  also  far  below  average.  Aside  from  these  2  years,  no 
relationship  between  the  cone  crop  and  seed  yield  was  apparent.  In  the  follow- 
ing tabulation,  average  cone  yields  per  tree  are  ranked  in  descending  order: 


Year 

Cones  per  tree 

Sound  se 

eds per  cone 

1960 

425 

95 

1963 

296 

58 

1967 

262 

99 

1961 

234 

38 

1964 

211 

46 

1959 

188 

78 

1958 

155 

50 

1962 

127 

72 

1965 

48 

59 

1966 

12 

16 

'  The  computed  r  value  of  0.612  from  data  in  the  tabulation  was  not  sig- 

nificant. Wahlenberg  (1946)  reported  that  yield  of  sound  longleaf  seed  per 
bushel  of  cones  is  less  in  a  light  than  in  a  heavy  cone  crop.  VVakeley  (1954) 
noted  that  longleaf  may  average  50  to  60  sound  seeds  per  cone  in  good  seed 

'  years  and  half  as  many  in  poor  years.  From  the  data  presented  here,  it  appears 
that  the  observations  of  these  aiuhors  are  true  only  for  unusually  large  or  small 
crops. 

Wortny  seed. — From  2  to  9  percent  of  the  seeds  were  infested  by  larvae  of 
the  seed  worm  Laspeyresia  ingens  each  year  except  in  1966.  In  that  year  of  low 
cone  and  .seed  yields,  damage  from  the  pest  rose  to  20  percent.  Fertilized  and 
check  trees  suffered  equally  in  all  years.  Merkel  (1967)  found  that  individual 

j  slash  pines  differ  in  susceptibility  to  the  seedworm  Laspeyresia  anaranjada, 
but  no  consistent  preference  was  shown  for  any  particular  tree  in  tiiis  study. 

On  a  10-year  average,  niunber  of  wormy  seeds  per  cone  from  individual 
trees  was  negatively  correlated  with  average  number  of  cones  per  tree — the 


Iitc 


r^ 


Kflf 


gieater  the  number  of  cones  per  tree,  the  smaller  the  number  of  wormy  seed 
per  cone.  Also  significant  were  the  positive  correlations  between  nimiber  o 
woiniy  seeds  per  cone  and  total  seeds  per  cone,  and  between  numbers  o 
wormy  and  sound  seeds  per  cone.  Finally,  there  was  no  apparent  relationshij 
over  a  period  of  9  years  between  percentage  of  wormy  seed  and  seed  weights. 

Seed  iveight. — Seed  size,  as  well  as  shape  and  coloration,  is  uniform  foi 
individual  trees  but  varies  widely  between  trees.  The  weight  of  200  sound 
oxendry  seeds  from  each  tree  was  determined  annually  from  1959  through 
1967.  Seeds  from  fertilized  trees  were  significantly  heavier  than  those  from 
check  trees  in  4  of  the  9  years— 1959,  1961,  1962,  and  1965  (table  2) .  In  1960 
1963,  and  1964,  production  of  cones  from  fertilized  trees  was  significantly 
gieater  than  from  check  trees.  Moreover,  these  were  the  only  years  in  which 
significant  differences  occmred  in  cone  production.  It  is  believed  that  the 
reason  for  lack  of  significance  in  seed  weights  for  these  3  years  lies  in  the  differ- 
ence in  cone  production,  since  numl^er  of  cones  per  tree  was  negatively  corre-i 
lated  with  seed  iveight  in  3  years  for  fertilized  trees  and  in  4  years  for  check 
trees.  Although  heritability,  cone  size,  and  fertilization  effects  arc  imdoubt- 
edly  contributing  factors,  it  is  concluded  that  trees  with  large  numbers  of 
cones  tend  to  have  light  seeds. 

Correlations  between  numbers  of  sound  seeds  per  cone  and  seed  weights 
for  the  9-year  period  were  not  significant  for  either  fertilized  or  check  trees. 
Moreover,  no  relationship  was  apparent  between  seed  weights  and  percentages 
of  empty  or  woi  my  seeds. 

Seed  weight  of  individual  trees,  fertilized  or  check,  was  remarkably  imi- 
form  from  year  to  year,  r  values  ranging  from  0.596  to  0.926.  Thus,  seed  from 
individual  trees  tends  to  be  consistently  large  or  small.  The  smallest  seeds 
observed  in  the  study  averaged  16,233  per  kilogram  at  10  percent  moisture, 
while  the  largest  averaged  7,570. 

Size  of  cones. — Cone  size  was  not  affected  by  fertilization.  Cone  dimen- 
sions of  individual  trees  were  fairly  uniform  from  year  to  year  (table  2)  .  Cor- 
relations of  cone  lengths  and  diameters  between  adjacent  years  for  individual 
trees  were  significant  in  all  instances. 

Although  cones  from  individual  trees  are  remarkably  uniform  in  size  and 
shape,  there  is  great  variation  between  trees.  Correlations  between  cone  length 
and  number  of  sound  seeds  pei  cone  were  significant  for  4  years  in  which  data 
were  available.  Cone  diameter  and  sound  seeds  per  cone  were  significantly 
correlated  in  only  2  of  the  4  years,  but  the  4-year  average  was  significant. 
Veracion  (1964)  has  reported  significant  correlations  between  cone  size  and 
numbers  of  seeds  per  cone  for  Pinus  insiilaris,  while  Lee  and  Luo  (1957) 
found  positive  correlations  I)Ctween  size  of  cones  and  the  number,  size,  and 
weight  of  China  fir  seeds. 

Cone  length  was  not  correlated  with  seed  weight.  On  the  other  hand,  the    1 
relationship  between  cone  diameters  and  seed  weights  was  significant  in  3  of 
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seed^the  4  years  for  fertilized  trees  and  in  1  year  for  check  trees,  indicating  a  trend 
fi  oSfor  thick  cones  to  yield  large  seed. 

rs  o4 

isliiplTrce  Growth 
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Diameter   (b.h.)   of  all  trees  was  measmed  in  1957  and  1962.  Fertilized 
trees  averaged  a  48-mm  increase  o\er  the  5-year  period,  while  the  increase  for 
[check  trees  was  41  mm — the  difference  not  significant.  Height  measmements 
Wwere  not  taken. 
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In  27-year-old  loblolly  pines  growing 
in  southeastern  Arkansas,  soil-water  stress  re- 
duced the  total  number  of  cells  produced  and 
appeared  to  reduce  the  width  of  latewood  cells. 
At  breast  height,  transition  from  earlywood 
to  latewood  occurred  in  early  June  and  was 
little  affected  by  irrigation  but  may  have  been 
influenced  by  root  injury  from  trenching.  In 
trees  subjected  to  drought,  flat  lateivood  cells 
first  appeared  in  July;  subsequent  irrigation 
stimulated  the  production  of  loider  lateivood 
cells  but  not  until  3  weeks  had  passed.  In 
general,  the  transitiori  from  earlywood  to  late- 
loood  was  marked  by  a  sharp  increase  in  the 
time  that  cells  remained  in  the  maturing  xylem 
zone.  Trends  in  wood  formation  at  the  base 
of  the  live  crown  were  similar  to  those  at 
breast  height  but  less  well  defined. 
Additional  keywords:  Pinus  taeda,  soil-water 
stress,  tracheid,  wood  formation. 

Soil  moisture  status  influences  formation  and  de- 
velopment of  xylem  elements  in  conifers  (Kramer 
1964,  Zahner  1963,  1968) .  Larson  (1964)  suggested 
that  internal  water  stress  directly  inhibits  produc- 
tion of  growth  regulators  in  the  crown  and  thereby 
modifies  cambial  activity.  Whitmore  and  Zahner 
(1966)  showed  that  water  stress  influences  anatomi- 
cal features  of  the  annual  ring  of  red  pine  (Pinus 
resinosa  Ait.) .  In  work  with  Scotch  pine,  P.  syl- 
vestris  L.,  they  (1967)  further  demonstrated  that 
internal  moisture  deficit  affected  tracheid  wall  me- 
tabolism of  cambial  derivatives  independently  of 
regulators  produced  in  the  crown. 

This  paper  reports  effects  of  soil-water  stress  on 
amount,  periodicity,  and  duration  of  development 
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of  tracheids  at  breast  height  (1.4  m  aboveground) 
and  at  the  base  of  the  crown  in  pulpwood-size 
loblolly  pines   {P.  taeda  L.) . 

METHODS 

A  27-year-old,  natural  stand  near  Crossett,  Arkan- 
sas, was  selected  for  study.  The  site  index  is  27.4  m 
at  age  50  years.  Basal  area  averaged  21.8  square 
meters  per  hectare.  Trees  ranged  from  25.4  to 
30.5  cm  in  diameter  and  from  18.0  to  20.4  m  in 
height.  Live  crown  lengths  averaged  45  percent  of 
total  height.  A  dense  hardwood  understory  covered 
the  area. 

The  soil  is  Grenada  silt  loam  (Glossic  Fragiu- 
dalf) ,  an  imperfectly  drained  loess  underlain  by  a 
weak  fragipan  at  a  depth  of  46  to  61  cm.  Available 
water-holding  capacity  (0.06  to  15  atm  of  soil 
water  tension)  is  estimated  to  be  30  cm  of  water 
in  the  0-  to  122-cm  soil  layer. 

In  April  1965,  15  trees  were  grouped  into  five 
clusters  or  plots  of  three  trees  apiece,  and  one  of 
five  treatments  was  randomly  assigned  to  each  plot: 

Drought  (D)  .  Continuous  surface  drought,  May 
through  December.  Plot  trenched  and  sheltered 
from  rain  by  polyethylene  cover. 

Irrigation  (I) .  Surface  30  cm  of  soil  maintained 
near  field  capacity  by  supplemental  irrigation, 
May  through  December.  Plot  trenched  and  irri- 
gated weekly  by  rotary  sprinklers. 

Drought  -{-  Irrigation  (DI)  .  Drought  imposed 
from  May  1  to  July  15  by  polyethylene  cover;  ir- 
rigation from  July  16  through  December.  Plot 
trenched. 

Trenched  Control  (TC) .  Natural  rainfall;  plot 
trenched. 

Untrenched  Control  (UC)  .  Natural  rainfall; 
plot  not  trenched. 


Trenches  were  46  cm  wide  by  122  cm  deep,  and 
at  least  3  m  from  the  boles  of  study  trees.  During 
imposed  droughts  the  polyethylene  sheets  shunted 
rainwater  into  the  trench;  a  catchment  basin  was 
dug  in  the  lowest  part  of  the  trench  to  take  the 
runoff. 

Water  content  in  the  0-  to  122-cm  soil  layer  was 
measured  weekly  with  a  neutron  probe.  Rain  was 
recorded  daily  at  an  adjacent  weather  station.  Ir- 
rigation water  was  measured  with  rain  gages. 

Diameter  growth  at  breast  height  and  at  the 
base  of  the  crown  of  each  tree  was  measured  weekly 
with  aluminum-band  dendrometers  to  the  nearest 
0.2  mm.  To  study  tracheid  development  at  both 
bole  positions,  wood  samples  (1  cm  wide  x  2  cm 
long  X  1  cm  thick)  extending  inward  2  to  3  growth 
rings  were  extracted  with  a  chisel  at  1-  to  4-week 
intervals  from  May  10,  1965,  to  January  24,  1966. 
The  samples  were  immediately  fixed  in  formalin- 
acetic  acid-alcohol,  then  infiltrated  with  celloidin 
(Sass  1958)  .  To  detect  lignification,  transverse  sec- 
tions 20  to  30^1  thick  were  cut  and  subjected  to  a 
phloroglucin-hydrochloric  acid  solution,  which 
turns  lignified  cell  walls  red-violet.  Transverse  sec- 
tions 15  to  25/1  thick  were  cut  and  stained  with 
safranin  and  fast  green  to  help  identify  developing 
zones  in  the  newly  differentiating  xylem.  Although 
many  samples  were  extracted  from  a  small  area  on 
the  boles  of  all  trees,  no  abnormalities  in  wood 
formation  were  apparent. 

Three  zones  of  differentiating  xylem  (Wilson  et 
al.  1966)  were  studied:  1.  Dividing  and  radially 
enlarging  xylem — a  zone  composed  of  (a)  flat- 
tened, thin-walled  cambium  and  neighboring  xylem 
cells  which  are  actively  dividing  but  not  enlarging 
in  radial  diameter,  and  (b)  thin-walled  cells  en- 
larging in  radial  diameter  but  not  yet  showing 
lignification  and  thickening  of  the  wall.  2.  Matur- 
ing xylem — cells  that  have  attained  maximum 
radial  enlargement  but  whose  cytoplasm  is  still 
present  and  whose  secondary  walls  are  still  thick- 
ening. 3.  Mature  xylem — cells  that  have  com- 
pleted development  and  are  now  a  portion  of  the 
permanent  wood  layer.  Mature  xylem  elements 
were  further  designated  as  earlywood  or  latewood 
tracheids  according  to  Mork's  classification  (Smith 
and  Wilsie  1961)  or  as  flat  latewood  tracheids 
(Zahner  et  al.  1964) . 

The  number  of  cells  in  each  zone  was  counted 
in  three  continuous  radial  files  in  each  wood  sam- 
ple. A  seasonal  trend  of  xylem  development  during 
1965  was  synthesized  for  individual  trees  by  plot- 


ting the  average  count  for  each  zone  against  the 
sample  date  and  drawing  a  freehand  curve  through 
the  points.  Treatment  trends  were  established  by 
averaging  the  data  of  the  three  trees  per  plot.  Be- 
cause treatments  were  not  replicated,  inferences 
about  interactions  cannot  be  tested  statistically. 
Main-effect  differences  in  cell  production  by  treat- 
ment and  by  bole  position  were  tested  by  two-way 
variance  analysis  of  plot  averages  and  Tukey  tests 
of  simple  contrasts. 


RESULTS 


Soil  Water  Regimes 


Over  the  study  period,  the  irrigated  plot  con- 
tained approximately  three  times  as  much  water 
as  the  drought  plot  (17  to  27  cm  more,  fig.  1)  . 
The  trenched  control  plot  contained  up  to  12  cm 
more  water  than  the  drought  plot,  primarily  in 
the  surface  30  cm.  Soil-water  content  in  the  drought- 
plus-irrigation  plot  was  2  to  8  cm  more  than  in 
the  continuous-drought  plot  through  mid-July  and 
about  the  same  as  that  of  the  irrigated  plot  there- 
after. Trees  in  the  drought  plot  utilized  water 
from  below  122  cm,  but  not  in  sufficient  quantities 
to  maintain  rapid  cambial  activity. 

The  desired  soil-water  conditions  were  maintain- 
ed until  September  10,  when  rains  from  a  hurri- 
cane overflowed  the  catchment  basin  and  accumu- 
lated in  the  open  trench  around  the  drought  plot. 
The  added  water  increased  cambial  activity.  Cumu- 
lative diameter  growth  at  breast  height  and  at  the 
base  of  the  crown  is  shown  in  figure  2. 

Amount  of  Cell  Production 

Drought  appears  to  have  reduced  cell  production 
at  breast  height.  On  drought  plots  the  total  num- 
ber and  radial  width  of  tracheids  during  treat- 
ment in  1965  averaged  55  percent  as  great  as  before 
treatment  in  1963-64  (tables  1  and  2)  ;  on  other 
plots  the  number  and  width  of  tracheids  was  not 
altered  much  by  treatment.  Width  of  latewood 
cells  appeared  to  be  reduced  by  trenching.  In 
trenched  controls,  cells  averaged  73  percent  as  wide 
in  1965  as  1963-64,  whereas  they  averaged  107  per- 
cent as  wide  in  untrenched  controls  (table  2) . 

More  cells,  particularly  earlywood  cells  (an 
average  of  36  per  radial  file,  as  compared  to  30) , 
were  produced  at  the  base  of  the  crown  than  at 
breast  height  (table  3)  .  Tukey's  method  was  used 
to  test  comparisons  between  main  effects;  treat- 
ments underscored  by  the  same  line  did  not  differ 
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Figure  l.—Cumxdalive   diameter  growth   from   April   7965    to 
January  1966. 


All  12  trenched  trees  produced  significantly  fewer 
earlywood  cells  than  the  three  untrenched  controls, 
and  trenched  controls  had  significantly  fewer  early- 
wood  cells  than  drought-irrigated  trees.  Latewood 
was  too  variable  in  our  small  sample  to  show  sig- 
nificant differences  even  though  drought  trees  de- 
veloped less  than  half  as  many  latewood  cells  at 
the  crown  base  as  at  breast  height  (19  versus  '13 
cells)  . 

Periodicity  of  Cell  Production 

Numbers  of  cells  produced  at  breast  height  in 
1965  are  giaphed  in  figure  3.  In  all  trees  cambial 
division  had  begun  before  the  first  wood  samples 
were  extracted  on  May  10  (23  to  31  cells  had  al- 
ready formed)  and  continued  into  November.  In 
drought  trees,  for  example,  23  earlywood  cells  had 
been  laid  down  by  May  10,  of  Avhich  ()  were  divid- 
ing and  radially  enlarging,  5  were  maturing,  and 
12  were  mature  xylcm.  A  similar  pattern  of  cambial 
division  was  evident  at  the  base  of  the  crown  (not 
illustrated) .  While  the  frecliand  curves  do  not  re- 
veal the  variability  of  data,  we  think  they  illustrate 


Table  l.-Mean  number  and  percentage  of  xylem  elements  for  1963-64  and  1965  annual  wood  layers  at  breast  height 


Treatment 


Earlywood 


Latewood 


Earlywood  and  latewood 


1963-64 


1965 


1965 


1963-64 


1963-64 


1965 


1965 


1963-64 


1963-64 


1965 


1965 


1963-64 


Drought 

Irrigation 

Drought  +   irrigation 

Trenched  control 

Untrenched  control 


No.  - 

53 
40 
33 
19 
49 


Pet. 


■No. 


Pet. 


26 

49 

31 

78 

29 

88 

24 

126 

40 

82 

72 
58 
53 
43 
61 


43 

60 

125 

57 

98 

98 

54 

102 

86 

37 

86 

62 

55 

90 

110 

■No. 

69 
88 
83 
61 
95 


Pet. 

55 
90 
96 
98 
86 


Table  2.— Mean  radial  width  of  xylem  elements  for  1963-64  and  1963  annual  wood  layers  at  breast  height 


Treatment 


Early^vood 


Latewood 


Earlywood  and  latewood 


1963-64 


1965 


1965 


1963-64 


1963-64 


1965 


1965 


1963-64 


1963-64 


1965 


1965 


1963-64 


Mm. 


Pet. 


Drought  2.2 

Irrigation  1.6 

Drought   +   irrigation  1.5 

Trenched  control  1.0 

Untrenched  control  2.3 


1.2 

55 

1.5 

94 

1.4 

93 

1.1 

110 

2.1 

91 

Mm. 



Pet. 

2.0 

1.1 

55 

1.5 

1.5 

100 

1.3 

1.5 

115 

1.1 

.8 

73 

1.5 

1.6 

107 

■  Mm.  ■ 


4.2 
3.1 
2.8 
2.1 
3.8 


Pet. 


2.3 

55 

3.0 

97 

2.9 

104 

1.9 

90 

3.7 

98 

Table  3.—  Tracheids  per  radial  file,  at  breast  height  and  base 
of  live  crown 


Earlywood 

Latewood 

Total 

Treatment 

At 

At  base 

At 

At  base 

At 

At  base 

b.h.of  crown 

h.h.of  crown 

b.h. 

of  crown 

-Nn 
43 

, 

Drought 

26 

35 

19 

69 

54 

Irrigation 

31 

35 

57 

64 

88 

99 

Drought  +  irrigation  29 

39 

54 

50 

83 

89 

Trenched  control 

24 

28 

37 

44 

61 

72 

Untrenched  control 

40 

46 

55 

62 

95 

108 

the  general  pattern  of  cell  production  as  affected 
by  treatments. 

At  breast  height,  Mork  latewood  cells  first  ap- 
peared in  the  maturing  xylem  between  Jime  1  to 
24,  and  flat  latewood  cells  appeared  as  early  as 
July  2  in  trees  subjected  to  drought: 


Initiation  of  cells 

Treatment 

Mork  latewood 

Flat  latewood 

Drought 

June  12 

July  18,  Nov.  4 

Irrigation 

June  14 

Oct.    16 

Drought  +  irrigation 

June     5 

July    2,  Nov.  4 

Trenched  control 

[une     1 

Nov.  4 

Unlrcnclicd  control 

June  24 

Nov.  11 

Trenching  seemed  to  have  an  effect,  because  late- 
wood cells  appeared  1  to  3  weeks  sooner  in  all  12 
trenched  trees  than  in  the  three  untrenched  trees. 


At  breast  height,  Mork  latewood  cells  first  appear- 
ed in  the  permanent  wood  layer  2  to  3  weeks  after 
becoming  maturing  xylem;  at  the  base  of  the  crown 
the  transition  occurred,  on  the  average,  1  to  3  weeks 
later  than  at  breast  height.  Date  of  latewood  initia- 
tion varied  widely  among  trees  within  plots. 

Throughout  the  growing  season  tlie  zone  of  divid- 
ing and  radially  enlarging  xylem  at  breast  height 
ranged  from  four  to  eight  cells  wide  in  all  trees.  In 
drought  and  drought-irrigated  trees  this  zone  was 
four  to  six  cells  wide,  but  after  reduction  of  soil- 
water  stress  by  irrigation  and  the  hurricane  it  in- 
creased one  to  three  cells  in  width,  equaling  the 
number  of  cells  in  the  same  zone  of  irrigated  trees. 

When  soil-water  stress  was  low,  cell  formation  pro- 
gressed at  a  uniform  rate  from  May  to  October,  and 
rates  during  summer  often  exceeded  those  in  spring. 
Cell  production  diminished  rapidly  with  increasing 
and  prolonged  soil-water  stress.  During  July  and 
August,  for  example,  the  rate  at  low  stress  was  four 
times  that  at  high  stress,  and  the  number  of  cells  in 
the  differentiating  xylem  of  irrigated  trees  was  21/2 
times  that  of  drought  trees.  When  stress  was  changed 
quickly  from  high  to  low,  the  rate  increased  marked- 
ly but  not  until  some  3  weeks  later.  In  drought-irri- 
gated trees,  for  example,  the  maturing  xylem  aver- 
aged three  cells  wide  on  July  26  (10  days  after  ir- 
rigation began)  and  12  cells  wide  on  August  16  (fig. 
3)  .  In  drought  trees,  the  maturing  zone  was  four 
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I'iguic  a.— Curves  of  the  seasonal  devclopmcnl  of  the  I'arious  zones  of  maturing  tracheids  in  the 
xyleni  ring  at  breast  height,  in  terms  of  the  number  of  cells.  The  smoothed,  freehand 
curves  combed  average  number  of  cells  for  three  trees,  as  determined  by  counts  made 
on  the  7th  and  21st  day  of  each  montli.  As  an  example,  the  graph  for  untrenched 
control  trees  is  interpreted  as  follows:  Flat  latewood  cells  (Zahner  ct  al.  1964)  first 
appeared  in  the  wood  sample  extracted  on  November  11.  Mork  lateivood  cells  first 
appeared  in  maturing  xylem  layer  on  June  25;  these  cells  first  appeared  in  the  permanent 
u'ood  layer  on  July  12,  the  date  corresponding  to  the  intersectio7i  of  the  carlywood- 
latewood  zone  boimdary  and  the  loiver  boundary  of  the  maturing-xylcm  zone.  This 
graphical  technique,  modeled  after  Whitmore  and  Zahner  (1966),  is  valid  only  if  all 
tracheids  arise  from  the  cambium  initial  (Bannan  1962,  Wilson  1966). 


cells  wide  on  September  27  (16  ctoys  after  the  hurri- 
cane) and  12  to  15  cells  wide  on  October  18.  In  con- 
trast, a  similar  spurt  in  cell  production  was  not  found 
at  the  base  of  the  crown.  In  Monterey  pines  (P. 
radiata  D.  Don)  similar  in  size  to  our  loblolly  pine.s. 
Shepherd  (1964)  detected  resumption  of  rapid  cell 
formation  at  breast  height  within  a  week  after  re- 
duction of  soil-water  stress. 

At  breast  height  the  number  of  cells  in  the  zone 
of  maturing  xylem  generally  decreased  from  early 
May  to  late  June,  then  increased  until  middle  to  late 
October.  At  its  maximum,  the  zone  consisted  of  ap- 
proximately eight  cells  in  trenched  controls  and  16 
to  19  cells  in  all  other  trees.  In  irrigated  and  un- 
trenched controls  the  zone  began  to  expand  earlier 
in  func  than  in  the  other  trees.  At  the  base  of  the 
crown  tlie  zone  contained  a  somewhat,  but  incon- 
sistently, larger  number  of  cells  than  at  breast 
lieight. 

Duration  of  Xylem  Development 

Time  spent  by  cells  in  the  differentiating  xylem 
layer  was  estimated  biweekly  with  Whitmore  and 


Zahner 's  (1966)  graphic-reconstruction  technique. 
The  uppermost  curves  in  figure  3  represent  the  posi- 
tion of  the  estimated  cambial  initial  plotted  over 
time.  Zones  of  dividing  and  enlarging  xylem  and  of 
maturing  xylem  were  scaled  from  this  curve. 

In  drought  trees,  which  produced  proportionately 
fewer  cells  than  other  trees  during  1965  as  compared 
with  1963-64  (55  percent,  table  1) ,  the  time  spent  by 
cells  in  the  dividing  and  radially  enlarging  stage 
was  greater  than  in  other  trees,  ranging  from  3  weeks 
under  low  soil-water  stress  in  May  and  September 
to  8  weeks  under  high  stress  in  July: 


Treatment 


Drought 

Irrigation 

Droiiglit  +   irrigation 

Trenched  control 

Untrenched  control 


Low 

High 

stress 

stress 

-- 

Weeks 

-- 

3 

8 

4 

2 

6 

2 

4 

4 

3 

3 

In  drouglu-irrigatcd  trees,  cells  divided  and  enlarg- 
ed for  approximately  6  weeks  during  May  and  June 


while  enduring  drought  but  for  only  2  weeks  in 
August  and  September  while  benefiting  from  irri- 
gation. Cells  of  irrigated-only  trees  divided  and  en- 
larged for  4  weeks  during  May  but  for  only  2  weeks 
thereafter.  Untrenched  controls  exhibited  a  uniform 
pattern  of  cell  division  and  enlargement,  averaging 
approximately  3  weeks  during  the  entire  growing 
season.  Trenched  controls  responded  similarly,  ex- 
cept that  the  period  of  division  and  enlargement 
averaged  4  weeks. 

In  all  treatments,  time  spent  by  latewood  cells 
in  the  maturing  xylem  increased  gradually  through- 
out the  growing  season,  ranging  from  2  weeks  in 
early  May  to  10  weeks  in  late  September  (fig.  4)  : 


Treatment 


May        Sept. 


—  Weeks  — 

Drought  and  drought   +   irrigation 

2.0            6 

Irrigation 

2.5          10 

Trenched  control 

2.5            6 

Untrenched   control 

2.5            8 

In  irrigated  trees  and  untrenched  controls,  latewood 
cells  remained  in  the  maturing  xylem  approximately 
31/2  weeks  longer  than  in  trees  subjected  to  trenching 
and  drought.  In  all  treatments  new  cells  were  evi- 
dent in  the  maturing  xylem  on  December  13  but 
not  on  January  24.  Addition  of  new  cells  to  the 
xylem  by  the  cambium  initial  had  ceased  prior  to 
November  15. 

DISCUSSION   AND  CONCLUSIONS 

Our  finding  that  number  and  width  of  earlywood 
and  latewood  cells  were  reduced  by  drought  agrees 
with  the  results  of  others  (Foil  1961,  Shepherd  1964, 
Smith  and  Wilsie  1961,  Buijtenen  1958,  Howe  1968) . 
Drought  affects  cell  production  through  its  influ- 
ence on  tree-water  stress,  which  reduces  crown  de- 
velopment. Larson  (1964)  has  hypothesized  that 
diminished  crown  activity  restricts  production  of 
auxin,  and  thus  reduces  photosynthesis  and  impairs 
transport  of  carbohydrates  to  the  cambial  region. 
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Figure  4.— Time  spent  by  cells  originating  after  May  10  in  the  dividing  and  radially  enlarging 

xylem  and  in  the  maturing  xylem  zones. 


Our  results  indirectly  support  this  hypothesis. 

Fewer  earlywood  cells  and  narrower  latewood  cells 
were  produced  in  trenched  than  in  untrenched  con- 
trols. Trenching  undoubtedly  reduces  the  ability  of 
trees  to  absorb  moisture  and,  because  some  trees 
were  closer  to  the  edges  of  plots  than  others,  the 
degree  of  root  damage  varied.  Nevertheless,  cell 
production  in  the  trenched  trees  increased  sharply 
after  irrigation  and  the  hurricane.  The  damage  from 
trenching  therefore  was  not  so  severe  that  it  over- 
came the  effects  of  moisture  controls. 

In  general,  the  transition  from  earlywood  to  late- 
wood  tracheids  was  marked  by  a  sharp  increase  in 
the  time  cells  remained  in  the  maturing  xylem  layer. 
Earlywood  cells  originating  after  May  10  (in 
drought,  irrigated,  and  untrenched  control  trees) 
remained  in  this  stage  less  than  2  weeks  (fig.  4)  . 
Cells  that  c]ualified  as  latewood  remained  2i/o  to  10 
weeks,  considerably  longer  than  the  2i/^  to  4  weeks 
reported  for  red  pine  (Whitmore  and  Zahner 
1966) .  Other  research  (Zahner  et  al.  1964)  has 
shown  that  irrigation  delays  initiation  of  latewood. 
In  our  study,  transition  from  earlywood  to  Mork 
latewood  was  little  affected  by  irrigation;  the  transi- 
tion occurred  earlier  in  the  12  trenched  trees  than 
in  the  three  tmtrenched  trees  presimiably  because 
trenching  intensified  internal  water  stress.  In  the  six 
trees  subjected  to  drought,  flat  latewood  cells  ap- 
peared in  a  narrow  band  in  jidy,  but  subsequent 
relief  of  water  stress  stimulated  production  of  wider 
latewood  cells.  Otu-  results  support  those  of  other 
investigators  who  have  reported  that  increases  in 
soil-water  availability  accelerate  cell  production  dur- 
ing latewood  formation  (Foil  1961,  Howe  1968, 
Slicpherd  1964)  . 

In  the  six  trees  subjected  to  drought,  cells  en- 
larged less  radially  as  soil-water  stress  increased,  so 
that  a  narrow  band  of  flat  latewood  cells  formed 
prior  to  relief.  In  individual  trees,  these  cells  increas- 
ed by  as  much  as  .50  percent  in  radial  dimension  with- 
in 3  weeks  following  resupply  of  water,  but  they  were 
nevertheless  classified  as  latewood  by  Mork's  defini- 
tion. Whitmore  and  Zahner  (1966)  emphasize  that, 
independent  of  auxin,  moisture  stress  affects  cell 
expansion  through  photosynthesis  and  phloem 
transport;  the  meciianism  is  either  a  reduction  in 
carbohydrate  nutrition,  reduction  in  growth  sub- 
stances transported  from  the  crown,  or  direct  physi- 
cal retardation  of  cell  division  and  enlargement. 
Tliese  authors  believe   that  earlywood  cells  residt 


when  xylem  derivatives  become  widely  separated 
from  the  phloem  and  consequently  are  subjected  to 
increasing  competition  for  wall  substrate.  In  our 
study,  secondary  cell  wall  synthesis  was  not  greatly 
reduced  even  though  cells  that  developed  after  the 
drought  were  rapidly  separated  from  the  phloem. 
The  cells  that  increased  their  radial  width  after  the 
drought  were  di\'iding  and  radially  enlarging  prior 
to  reduction  of  soil-water  stress.  Thus  they  appar- 
ently retained  the  capacity  to  enlarge  radially. 

The  length  of  time  loblolly  pine  tracheids  spent 
in  tiie  dividing  and  enlarging  stage  decreased  as  rate 
of  cell  division  increased.  Fewer  and  narro\\er 
tracheids  were  formed  under  drought  than  \vith 
ample  moisture,  and  they  took  up  to  6  weeks  longer 
to  enter  the  stage  of  maturing  xylem.  These  observa- 
tions agree  with  those  of  Whitmore  and  Zahner 
(1966)  on  red  pine.  High  water  stress  may  indirectly 
limit  synthesis  and  transport  of  substances,  lliereb) 
affecting  cell  wall  plasticity,  or  it  may  directly  reduce 
turgor,  thus  slowing  enlargement.  Cells  initiated 
cUuing  stress  appear  to  retain  the  capacity  for  ex- 
pansion much  longer  than  do  nonstressed  cells. 
Shepherd  (1964)  observed  such  a  relation  in  Mon- 
terey pine. 

Width  of  the  zone  of  dividing  and  radially  en- 
larging cells  appears  to  be  more  luriform  in  loblolly 
than  in  red  pine.  Number  of  red  pine  cells  decreased 
steadily  during  the  growing  season  on  botli  irrigated 
and  drought  plots  (Whitmore  and  Zahner  19()6,  fig. 
3) .  If  auxins  promote  radial  expansion  of  xylem 
cells,  as  .some  researchers  believe,  perhaps  multiple 
flushing  and  consequent  needle  elongation  maintain 
a  constant  amount  of  auxin  in  the  cambiiuu  of  lob- 
lolly pine.  In  red  pine,  slioot  elongation  is  over  by 
mid- June. 

Width  of  the  zone  of  maturing  xylem,  and  time 
spent  by  cells  in  it,  increa.sed  during  the  growing 
season  —  a  pattern  similar  to  that  exhibited  by  red 
pine.  In  Monterey  pine  .Skene  (1969)  lias  foimd 
tliat,  late  in  the  growing  sea.son,  cell  Avail  thickening 
lasts  8  to  10  weeks.  In  our  study,  time  spent  in  this 
stage  was  inversely  related  to  soil-water  stress  but 
lasted  up  to  10  weeks  in  contrast  to  a  maximum  of 
1  weeks  for  ted  pine.  Late  in  the  growing  season 
this  /one  narrowed  more  rapidly  in  red  than  in 
loblolly  pine.  Cells  in  tlie  maturing  xylem  of  loblolly 
pine  retained  cytoplasm  until  late  December.  The 
life  of  tracheid  cells  is  apparently  longer  in  loblolly 
pine  than  red  pine. 
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COMPOSITION  AND  DIGESTIBILITY  OF  DEER  BROWSE 

IN  SOUTHERN  FORESTS 


Henry  L.  Short,i  Robert  M.  Blair,-  and  E.  A.  Epps,  Jr.s 


Leaves  and  twigs  from  browse  plants  im- 
portant as  deer  foods  in  the  loblolly-short- 
leaf  pine  forests  of  the  South  ivere  subjected 
to  nutrient  analyses  and  in  vivo  microdiges- 
tion  by  the  nylon  bag  technique.  Twigs  were 
most  succulent,  nutritious,  and  digestible 
during  spring  while  growing  rapidly.  After 
they  matured,  usually  in  early  summer,  they 
were  of  increased  fiber  content  and  reduced 
digestibility.  Quality  and  digestibility  of  yna- 
ture  twigs  declined  as  distance  from  the  turig 
tip  increased.  Broivse  leaves  from  evergreen 
species  retained  their  good  forage  quality 
and  digestibility  throughout  the  year.  Leaves 
of  deciduous  species  usually  lost  their  qual- 
I    ity  and  digestibility  after  abscission. 

Additional  keywords:  Forage  quality,  nu- 
trients, ruminants,  in  vivo  microdigestion, 
woody  twigs,  wildlife  foods. 

The  characteristic  growth  pattern  of  woody 
browse  plants  in  the  South  is  accompanied  by 
major  changes  in  nutrient  composition  and  di- 
gestibility. Growth  generally  is  rapid  for  a  short 
time  after  buds  burst  in  early  spring.  Initially 
the  woody  shoot  is  succulent  and  has  character- 
istics not  unlike  those  of  herbaceous  vegetation 
(Cushwa  et  al.  1970).  This  state  is  transitory, 
however,  because  shoot  growth  proceeds  rapidly 
and  may  be  essentially  completed  by  late  spring 

1  Formerly  Wildlife  Biologist,  Wildlife  Habitat  and  Silviculture  Lab- 
oratory, maintained  at  Nacogdoches,  Texas,  by  the  Southern  Forest 
Experiment  Station,  Forest  Service — USDA,  in  cooperation  with 
Stephen  F.  Austin  State  University.  Present  address:  Forest 
Hydrology  Laboratory,  Rocky  Mountain  Forest  and  Range  Experi- 
ment Station,  Forest  Service — USDA,  Arizona  State  University, 
Tempe. 

-  Ecologist,  Wildlife  Habitat  and  Silviculture  Laboratory,  Nacog- 
doches,  Texas. 

3  Chief  Chemist,  Feed  and  Fertilizer  Laboratory,  Louisiana  Agri- 
cultural Experiment  Station,  Louisiana  State  University,  Baton 
Rouge. 


or  early  summer  (Halls  and  Alcaniz  1972).  As 
the  rate  of  twig  elongation  slows,  cell  walls 
thicken  and  lignify  (Isenberg  1963) ,  and  cellular 
protoplasm  is  lost  (Wort  1962) .  Coincident  with 
the  slowing  and  hardening  of  twig  growth  is  a 
decrease  in  digestibility  (Short  et  al.  1972) . 

This  paper  describes  seasonal  changes  in  nu- 
trient composition  and  digestibility  for  leaves 
and  twigs  of  browse  species  common  in  southern 
forests  where  shortleaf  and  loblolly  pines  grow 
in  mixture  with  hardwoods.  The  species  are 
identified  in  table  1.  While  general  seasonal 
trends  in  browse  quality  are  well  known,  the  data 
published  here  are  more  specific  and  detailed 
than  any  other  on  record  for  this  forest  type. 

METHODS 

Browse  tissue  was  collected  from  the  Stephen 
F.  Austin  Experimental  Forest  near  Nacog- 
doches, Texas,  during  spring  (April),  summer 
(August),  and  autumn  (October)  of  1970,  and 
during  the  winter  of  1971  (January)  (table  1). 
Samples  were  taken  within  the  5-foot  deer  feed- 
ing zone  on  an  area  that  had  been  prescribe- 
burned  during  January  1970.  Each  sample  was 
a  composite  from  the  current  growth  of  several 
plants. 

Four-inch  terminal  twigs  were  taken  from 
species  or  species  groups:  Alabama  supplejack, 
common  and  saw  greenbriers,  grapes,  common 
trumpetcreeper,  and  peppervine.  Two-inch 
terminals  were  collected  from  the  other  species. 
Leaves,  when  present,  were  separated  from  the 
twigs.  Dried  and  fallen  leaves  of  deciduous  spe- 
cies were  collected  from  the  ground  during  win- 
ter. 

Tissues  were  dried  at  40  C.  ground  in  a  Wiley 
mill,  and  analyzed  for  silica,  neutral  detergent 


Table  1. — Composition  and  digestibility  of  twigs  from  20  browse  species  collected  in  east  Texas  at  the  four  seasons 


Season 

Dry 

Crude 

Crude 

Phos- 

Hemicel- 

CeUu- 



Digestibilitv 

Species 

collected 

matter 

protein 

fiber 

phorus 

CWCi 

ADF 

ADL 

Silica 

lulose 

lose 

NBDMD 

ETDMD 

Percent 

of  green    







Percent  of  ovendry 

weight  - 







weight 

Loblolly  and  shortleaf 

Spring 

28.2 

8.2 

30.5 

0.18 

51.1 

35.8 

16.8 

0.14 

15.3 

19.0 

60.3 

55.8 

pine, 

Summer 

45.0 

3.7 

43.8 

.08 

66.8 

55.4 

27.5 

.17 

11.4 

27.9 

42.2 

41.6 

Pinus  taeda  L.  and 

Autumn 

45.3 

5.2 

40.4 

.12 

61.3 

51.0 

25.0 

.03 

10.3 

26.0 

42.6 

46.5 

P.  echinata  Mill. 

Winter 

49.5 

6.2 

36.6 

.09 

56.5 

46.4 

23.0 

.22 

10.1 

23.4 

49.3 

50.3 

Common  and  saw 

Spring 

12.7 

31.7 

16.0 

.69 

30.7 

18.7 

5.6 

.09 

12.0 

13.1 

87.5 

77.4 

greenbriers, 

Summer 

40.4 

6.9 

57.9 

.13 

77.5 

62.4 

24.7 

.06 

15.1 

37.7 

18.0 

38.5 

Smilax  rotundi folia 

Autumn 

44.2 

7.0 

59.0 

.11 

78.7 

61.3 

23.9 

.08 

17.4 

37.4 

18.2 

38.0 

L.  and  S.  bona-iiox  L. 

Winter 

42.3 

8.1 

55.0 

.13 

76.0 

55.7 

22.0 

1.05 

20.3 

33.7 

20.9 

36.6 

Willow  oak, 

Spring 

32.5 

10.7 

37.4 

.25 

56.3 

42.2 

13.5 

.25 

14.1 

28.7 

51.9 

58.9 

Quercus  phellos  L. 

Summer 

53.8 

4.6 

43.6 

.12 

62.5 

52.6 

18.5 

.17 

9.9 

34.1 

37.4 

52.6 

Autumn 

63.1 

4.9 

41.0 

.08 

68.5 

50.6 

20.1 

.02 

17.9 

30.5 

35.8 

45.3 

Winter 

61.9 

6.6 

40.9 

.11 

65.3 

50.6 

19.9 

.19 

14.7 

30.7 

37.9 

48.0 

Water  oak, 

Spring 

26.7 

10.4 

33.4 

.24 

50.8 

37.7 

10.0 

.08 

13.1 

27.7 

55.3 

66.0 

Q.  nigra  L. 

Summer 

56.5 

4.2 

41.7 

.13 

64.3 

53.2 

19.1 

.11 

11.1 

34.1 

38.6 

50.8 

Autumn 

56.6 

4.9 

41.5 

.09 

67.5 

50.7 

19.5 

.03 

16.8 

31.2 

35.3 

46.9 

Winter 

58.5 

5.9 

41.0 

.09 

63.9 

48.1 

18.7 

.21 

15.8 

29.4 

40.2 

49.4 

Winged  elm. 

Spring 

30.8 

18.2 

25.3 

.35 

38.9 

30.8 

7.9 

.48 

8.1 

22.9 

78.3 

73.9 

Ulmiis  alata  Michx. 

Summer 

59.0 

5.4 

41.9 

.10 

64.5 

55.4 

22.8 

.84 

9.1 

32.6 

44.9 

47.6 

Autumn 

61.1 

5.8 

38.0 

.11 

62.3 

52.9 

22.7 

.81 

9.4 

30.2 

42.0 

48.5 

Winter 

60.8 

7.7 

39.6 

.08 

62.4 

53.2 

22.9 

1.16 

9.2 

30.3 

47.0 

44.8 

Common  sassafras. 

Spring 

15.8 

28.6 

15.9 

.71 

39.1 

33.1 

16.0 

.09 

6.0 

17.1 

53.7 

65.3 

Sassafras  albidum  (Nutt.) 

Summer 

47.1 

4.2 

42.8 

.08 

62.0 

50.1 

16.6 

.03 

11.9 

33.5 

43.8 

54.2 

Nees 

Autumn 

55.1 

6.2 

36.0 

.08 

62.7 

42.6 

14.2 

.03 

20.1 

28.4 

45.3 

53.6 

Winter 

56.3 

6.0 

39.5 

.07 

58.9 

44.8 

15.7 

.04 

14.1 

29.1 

50.7 

55.3 

American  sweetgum, 

Spring 

19.6 

14.5 

14.6 

.39 

28.3 

27.6 

11.5 

.12 

.7 

16.1 

77.6 

75.8 

Liquidambar 

Summer 

38.8 

3.7 

27.5 

.08 

48.7 

41.7 

12.4 

.23 

7.0 

29.3 

54.2 

65.4 

styraciflua  L. 

Autumn 

43.0 

5.6 

26.4 

.10 

45.8 

37.3 

13.7 

.30 

8.5 

23.6 

56.3 

64.0 

Winter 

43.0 

6.6 

34.1 

.10 

51.9 

42.7 

15.5 

.47 

9.2 

27.2 

51.3 

59.7 

Hawthorns, 

Spring 

33.1 

13.6 

15.8 

.34 

26.3 

20.9 

6.1 

.08 

5.4 

14.8 

84.2 

80.6 

Crataegus  spp. 

Summer 

61.4 

4.3 

34.9 

.08 

57.5 

46.3 

20.2 

.04 

11.2 

26.1 

39.7 

52.0 

Autumn 

58.4 

5.4 

31.4 

.09 

59.6 

45.3 

19.7 

.05 

14.3 

25.6 

41.9 

50.3 

Winter 

54.4 

7.5 

32.3 

.16 

60.0 

44.5 

20.3 

.23 

15.5 

24.2 

45.1 

49.0 

American  and  flatwoods 

Spring 

21.9 

24.1 

10.8 

.17 

19.2 

15.7 

5.3 

.11 

3.5 

10.4 

89.2 

84.3 

plum, 

Summer 

61.2 

5.0 

36.8 

.07 

59.2 

50.4 

20.0 

.08 

8.8 

30.4 

38.1 

52.5 

Primus  americana  Marsh. 

Autumn 

61.8 

5.7 

32.6 

.07 

63.3 

49.6 

22.9 

.02 

13.7 

26.7 

39.0 

46.1 

and  P.  umbellata  Ell. 

Winter 

58.6 

7.4 

32.7 

.12 

61.2 

52.5 

26.1 

4.71 

8.7 

26.4 

37.6 

32.1 

Blackberry, 

Spring 

19.9 

20.5 

14.2 

.47 

21.5 

16.8 

3.5 

.27 

4.7 

13.3 

86.7 

86.2 

Rubus  spp. 

Summer 

42.6 

6.1 

36.2 

.13 

53.4 

44.0 

14.2 

.13 

9.4 

29.8 

36.1 

60.8 

Autumn 

47.5 

6.9 

36.4 

.14 

54.8 

42.4 

14.1 

.02 

12.4 

28.3 

39.9 

59.2 

Winter 

52.7 

8.3 

36.1 

.12 

52.2 

40.1 

13.2 

.11 

12.1 

26.9 

49.9 

61.2 

Yaupon, 

Spring 

26.9 

12.1 

24.1 

.18 

37.1 

31.5 

11.4 

.14 

5.6 

20.1 

71.0 

70.7 

Ilex  vomitoria  Ait. 

Summer 

57.2 

4.1 

48.9 

.08 

71.4 

63.4 

18.1 

.15 

8.0 

45.3 

26.5 

51.2 

Autumn 

55.1 

4.5 

48.8 

.08 

70.3 

57.4 

17.0 

.07 

12.9 

40.4 

32.1 

51.0 

Winter 

59.0 

4.8 

43.8 

.06 

69.0 

53.2 

16.0 

.17 

15.8 

37.2 

31.5 

51.5 

Alabama  supplejack, 

Spring 

23.8 

9.7 

31.7 

.18 

47.3 

39.9 

14.5 

.11 

7.4 

25.4 

64.3 

63.1 

Berchemia  scandens 

Summer 

49.8 

4.0 

42.2 

.08 

59.0 

54.1 

20.8 

.09 

4.9 

33.3 

31.8 

53.3 

(Hill)  K.  Koch 

Autumn 

60.8 

4.8 

41.3 

.06 

70.6 

51.5 

24.0 

.04 

19.1 

27.5 

29.0 

39.9 

Winter 

56.8 

5.6 

42.8 

.07 

63.6 

51.6 

27.4 

.03 

12.0 

24.2 

26.4 

42.8 

Peppervine, 

Spring 

18.3 

16.1 

16.6 

.59 

26.1 

22.6 

5.6 

.17 

3.5 

17.0 

80.9 

82.2 

Ampelopsis  arborea 

Summer 

34.0 

5.1 

30.4 

.11 

47.7 

40.3 

12.9 

.11 

7.4 

27.4 

51.1 

64.9 

(L.)  Koehne 

Autumn 

35.6 

5.2 

34.9 

.12 

54.1 

46.4 

16.1 

.03 

7.7 

30.3 

43.6 

58.9 

Winter 

52.7 

5.0 

43.8 

.08 

64.8 

54.1 

21.6 

.04 

10.7 

32.5 

30.8 

48.1 

Grapes, 

Spring 

12.8 

21.2 

15.7 

.59 

33.4 

28.6 

12.1 

.20 

4.8 

16.5 

72.0 

71.6 

Vitis  spp. 

Summer 

27.0 

4.6 

38.8 

.14 

56.2 

47.5 

11.9 

.23 

8.7 

35.6 

52.5 

63.7 

Autumn 

32.7 

3.9 

40.8 

.11 

60.7 

52.9 

14.9 

.20 

7.8 

38.0 

48.0 

58.5 

Winter 

62.5 

4.7 

48.4 

.09 

71.7 

59.9 

22.3 

.42 

11.8 

37.6 

27.5 

44.5 

Table   l.—Co}iii)ositio,i   and  diycstihilily  .</   tiriys  fnnii   J(l   brmrse  spccicn  collected  in  cast  Texas  at  the  four  seasons    (Continued) 


Species 

Season 

Dry 

(^rude 

Crude 

I'hos- 

CWCi 

AUF 

ADL 

■Silica 

Heinit  eb 

Ollu 

OiRestihility 

collected 

matter 

protein 

fiber 

phorus 

lulo.se 

lose 

NHDMl) 

lOTDMI) 

Perce nf 

,f   !,rer 
iveiglit 

'            - 

_ 



—  — 

I*ereen 

of   „r 

■  nd  rij 

K-cil/Ilt 

Flowering  dogwood, 

Sjiring 

2.3.8 

11.0 

1  0.0 

.21 

28.0 

24.8 

7.0 

.08 

3.8 

17.8 

78.G 

79.4 

Corniis  florida  L. 

Summer 

30.4 

4.7 

20.1 

.08 

40.3 

35.G 

12.1 

.10 

4.7 

23.5 

(14.1 

G9.2 

Autumn 

43.2 

(;.4 

2C..4 

.10 

38.5 

33.0 

10.0 

.02 

5.5 

22.1 

GG.3 

70.8 

Winter 

44.2 

7.4 

2G.5 

.11 

40.0 

33.9 

11.0 

.02 

7.0 

22,0 

GG.2 

G8.3 

Black  tupelo, 

SpriiiK 

15.4 

10.0 

20.5 

22 

37.1 

2G.9 

5,2 

.31 

10.2 

21.7 

83.1 

78.G 

Ni/ssa  f:!)lviitiea  Marsh. 

Summer 

48.3 

3.8 

35.2 

.07 

G1.2 

48.2 

10.2 

.08 

i:i.o 

.■i2.0 

43.1 

54.5 

.Autumn 

54.9 

4.0 

36.5 

.OG 

G3.4 

4G.4 

10.5 

.()(; 

17.0 

20.'.) 

38.G 

51.7 

Winter 

47.2 

5.5 

38.7 

.12 

GO.O 

48. G 

17.0 

.00 

11.4 

3  I.e. 

44.4 

54.5 

American  beauty  berry. 

SjiriiiH- 

15.3 

24.5 

1(;.8 

.30 

:'.o.7 

30.0 

10.4 

1.42 

0.7 

10. (; 

84.8 

G5.1 

('allicai-jKi  anicricaita  L. 

Summer 

44.2 

('■.3 

41.8 

.12 

(•.0.7 

5:',.o 

13.1 

.23 

13.7 

30.0 

3G.4 

57.G 

.Autumn 

52.8 

7.7 

37.2 

.10 

(■.1.4 

4(;.4 

13.3 

.14 

15.0 

33.1 

42.5 

57.7 

Winter 

r.n.o 

8.3 

35.2 

.10 

5G.0 

43.0 

2C..] 

.2G 

13.0 

17.8 

41.G 

4G.4 

Common  trumpet  creeper. 

Spring 

i4.r, 

21.8 

18.5 

.50 

.35.5 

27.2 

7.7 

.11 

8.3 

10.5 

70.4 

74.8 

Camjisin  radicans  (L.) 

Summer 

47.2 

4.3 

47.0 

.00 

(■,8.0 

54.(. 

10.4 

.25 

13.4 

38.2 

35.1 

52.2 

Seem. 

.A.utumn 

47.(5 

5.3 

43.5 

.10 

(■.G.5 

40.8 

17.8 

.10 

1C..7 

;!2.0 

33.3 

49.3 

Wintei- 

5(1.3 

5.8 

44.5 

.12 

CiO.O 

54.1 

20.2 

.04 

15.5 

33.0 

32.7 

4G.0 

Japane.se  honeysuckle. 

Spring- 

17.1 

lO.C. 

2(;.3 

.32 

41.2 

2!l.('. 

8.3 

.12 

ll.G 

21.;i 

70.G 

71.2 

Liinicera  japonica 

Summer 

4(1.4 

4.8 

41.7 

.13 

(;c..4 

48.2 

15.0 

.13 

18.2 

33.2 

35.0 

.52.5 

Thunli. 

Autumn 

43.0 

4.7 

45.4 

.08 

72.0 

52.0 

18.5 

.21 

10.1 

34.4 

20. G 

45.8 

Winter 

52.4 

5.5 

44.0 

.00 

70.:; 

50.7 

18.7 

.15 

10. G 

:!2.0 

31.1 

45.8 

Rusty  blackhaw, 

Spring 

20.1 

12.7 

15.8 

.35 

27.2 

21.0 

G.O 

.08 

5.3 

15.0 

88.3 

80.G 

Viburnum  rnfidiiliini  Raf. 

Summer 

5G.7 

3.1 

4(;.o 

.07 

(■,8.0 

54.2 

15.2 

.00 

13.8 

:!o.o 

32.8 

53.8 

Autumn 

5C,.C, 

4.4 

40.0 

.10 

r,:!.o 

50.0 

17.0 

.00 

13.0 

33.0 

42.2 

52.9 

Winter 

52.7 

5.2 

.30.7 

.12 

(;3.(i 

48.3 

1(;.7 

.02 

15.3 

31.G 

4G.0 

52.1 

1   Cell  contents  can  be  calculated  as  100  minus  CWC. 

fiber  or  cell  wall  components  (CWC),  acid  de- 
tergent fiber  (ADF),  and  acid  detergent  lignin 
(ADL)  by  the  procedures  of  Goering  and  Van 
Soest  (1970).  Crude  protein,  crude  fat,  crude 
fiber,  calcium,  and  phosphorus  were  assayed  by 
methods  of  the  Association  of  Official  Agricul- 
tural Chemists  (1965). 

Nylon-bag  dry  matter  digestion  (NBDMD) 
values  were  determined  with  ruminally  cannu- 
lated  goats  (Short  et  o/.  1974).  Estimated  true 
dry  matter  digestibility  (ETDMD)  was  com- 
puted, by  the  equation  described  in  Goering  and 
Van  Soest  (1970),  from  CWC,  the  proportion  of 
ADL  in  the  ADF  component,  and  the  silica  con- 
tent. 

Data  on  composition  and  digestibility  were 
subjected  to  variance  analyses  (0.05  level  of 
probability)  to  determine  if  seasonal  differences 
occurred.  In  browse  twigs  the  analysis  for  each 
nutrient  took  the  form  of  a  one-way  classification 
contrasting  the  four  seasons;  the  20  species  were 
viewed  as  replications.  For  leaves,  the  values  ob- 
tained for  each  of  the  species  during  spring, 
summer,  and  autumn  again  served  as  replica- 
tions, but  two  sample  classes  were  recognized 
during  winter.  Thus,  the  format  was  that  of  a 


one-way  analysis  of  variance  with  five  levels. 
One  winter  sample  class  included  the  seven  ever- 
green and  tardily  deciduous  species  or  species 
groups:  Japanese  honeysuckle,  blackberries, 
willow  oak,  common  and  saw  greenbriers,  water 
oak,  yaupon,  and  loblolly  and  shortleaf  pine.  The 
second  sample  class  included  the  other  species, 
whose  dry  leaves  were  recovered  from  the 
ground.  Duncan's  multiple  range  test  was  used 
to  further  describe  seasonal  differences  in  nu- 
trient quality.  Correlation  matrices  were  de- 
veloped for  both  twigs  and  leaves. 

Nutrient  composition  and  digestibility  of  con- 
secutive 1-inch  twig  segments  were  determined 
from  common  sassafras  twigs  collected  in  Sep- 
tember. Values  from  three  replicate  collections 
of  the  terminal  6  inches  were  subjected  to  vari- 
ance analyses  and  multiple  range  tests. 

TWIG  ANALYSES 
Spring 

At  the  time  of  the  April  collection  shoot  growth 
of  all  species  was  well  established  but  was  incom- 
plete and  succulent.  In  half  the  species,  twig 
dry  matter  was  less  than  20  percent  of  green 


tissue  weight  (table  1).  The  more  succulent 
twigs  tended  to  have  lower  fiber  contents  than 
average,  but  greater  protein  and  phosphorus 
values.  Protein  contents  varied  from  more  than 
30  percent  in  greenbriers  to  less  than  10  in  Ala- 
bama supplejack  and  pine  twigs.  Phosphorus 
varied  from  0.17  percent  in  American  and  flat- 
woods  plum  to  0.71  in  sassafras. 

Cell  contents  representing  the  nonf  ibrous  con- 
stituents of  twigs  ranged  from  44  percent  in 
willow  oak  to  81  in  plum  (values  calculated  as 
100  minus  CWC;  see  table  1) .  Half  of  the  spring 
twigs  had  less  than  40  percent  CWC,  less  than 
30  percent  ADF,  less  than  20  percent  cellulose 
and  crude  fiber,  and  less  than  10  percent  lignin. 
Pine,  oaks,  and  Alabama  supplejack  had  some  of 
the  highest  fiber  values. 

Cell  wall  contents  and  other  measures  of  fiber 
were  significantly  and  negatively  correlated 
with  digestibility  (table  2) . 

Spring  twigs  varied  substantially  in  ETDMD 
— from  56  percent  for  pine  to  86  percent  for 
blackberry.  Twigs  with  high  digestibility  had 
low  CWC,  ADF,  and  ADL  content.  Sufficient 
silica  to  appreciably  reduce  ETDMD  was  present 
only  in  American  beautyberry. 

NBDMD  ranged  from  52  percent  for  willow 
oak  to  89  for  plum.  For  70  percent  of  the  spring 


twigs  the  two  digestibility  estimates  did  not  vary 
by  more  than  5  percentage  points,  and  they 
varied  by  more  than  10  percentage  points  only 
for  greenbrier,  sassafras,  American  beauty- 
berry,  and  water  oak. 

Summer,  Autumn,  and  Winter 

Many  woody  twigs  elongate  rapidly  during  a 
brief  portion  of  the  growing  season.  Mean  ending 
date  of  growth  for  Alabama  supplejack  and  some 
grapes  is  in  June.  Sassafras,  greenbriers,  and 
rusty  blackhaw  end  in  July,  and  American 
beautyberry,  common  trumpetcreeper,  and  black 
tupelo  end  in  August  (Halls  and  Alcaniz  1972). 
As  elongation  ceases  and  twigs  harden,  dry  mat- 
ter and  fiber  content  increase  to  levels  which  are 
maintained  until  regrowth  begins  the  following 
year,  while  protein  and  digestibility  diminish 
(Short  et  al.  1972).  Mean  composition  and  di- 
gestibility of  twigs  did  not  differ  significantly 
in  the  summer,  autumn,  and  winter  samples,  and 
therefore  these  data  are  lumped  in  table  2. 

Crude  protein  in  mature  twigs  did  not  exceed 
8.3  percent  for  any  of  the  species  during  sum- 
mer, autumn,  and  winter  (table  1),  and  some 
twigs  had  less  than  4  percent.  Phosphorus  never 
exceeded  0.16  percent  and  dropped  as  low  as  0.06 
percent  of  dry  matter.  These  values  are  clearly 


Table  2. — Correlation  matrix  for  characteristics  of  browse  twigs.  Significant  values  (0.05  level)  only  are  listed 
for  immature  twigs  of  20  browse  species  collected  during  spring  and  for  mature  twigs  collected  dur- 
ing shimmer,  autumn,  and  winter   (N  =  60) 


Characteristic 

Season 
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Q 
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_2 
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m 
2 

Q 
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6 

1    w 

O    i-. 

•^  2 
^   ft 

1^ 
0  '*-* 

'53 

o 
u 

Oh 

Dry  matter 

Spring 

.    .    . 

.  .  . 

.  .  . 

.  *   • 

.    .    . 

.  .  . 

-0.62 

0.56 

-0.56 

Summer-autumn-winter 

-0.50 

0. 

32 

-0.32 

0.47 

0.28 

0.36 

-.38 

Protein 

Spring 

-0.56 

-.45 

.75 

-.63 

Summer-autumn-winter 

.40 

0.33 

.    .    . 

. . . 

.43 

Crude  fiber 

Spring 

-.75 

.90 

-.75 

. . . 

.52 

.86 

.91 

-.50 

Summer-autumn-winter 

-.64 

.73 

48 

-.84 

. . . 

.42 

.87. 

.88 

.   .   . 

CWCi 

Spring 
Summer-autumn-winter 

-.93 
-.81 

.88 
.66 

69 

-.83 
-.89 

.72 
.54 

.94 
.89 

ADF 

Spring 
Summer-autumn-winter 

-.91 
-.74 

.88 
.75 

.29 

-.88 
-.83 

.82 
.59 

ADL 

Spring 
Summer-autumn-winter 

-.90 
-.88 

.45 

-.82 
-.55 

.26 

Silica 

Summer-autumn-winter 

-.33 

.   .   . 

. . . 

NBDMD 

Spring 
Summer-autumn-winter 

.83 
.76 

-.69 

-.57 

.56 

Hemicellulose 

Summer-autumn-winter 

-.54 

. . . 

Cellulose 

Spring 

-.68 

1  Correlation  coefficients  for  cell  contents  are  the  same,  except  for  sign,  as  those  for  cell  wall  contents. 


less  than  the  minimal  standards  for  wildlife  sug- 
gested by  Halls  (1970). 

Only  six  samples  of  mature  twigs — flowering 
dogwood  at  the  three  seasons,  peppervine  in  sum- 
mer, and  sweetgum  in  summer  and  autumn — had 
cell  content  values  greater  than  50  percent  of  dry 
matter.  These  samples  comprised  most  of  the 
instances  when  NBDMD  also  exceeded  50  per- 
cent. In  contrast,  ETDMD  was  greater  than  50 
percent  for  36  of  the  60  samples  of  mature  woody 
twigs.  Discrepancies  between  NBDMD  and 
ETDMD  were  major,  averaging  over  10  units 
(table  3).  NBDMD  of  mature  woody  twigs  was 
closely  associated  with  cell  content  and  could  be 
predicted  from  the  equation  Y  =  106.73 — 1.08 
CWC;  r  = — 0.89  and  the  significant  F  value  = 
227.0.  Clearly  the  very  fibrous  nature  of  mature 
woody  twigs  reduces  their  usefulness  to  herbi- 
vores. 

The  composition  of  a  developing  browse  twig 
during  spring  usually  did  not  bear  a  predictable 
relationship  to  the  composition  of  the  mature 
twig  sampled  at  the  other  seasons.  Except  for 
protein,  phosphorus,  dry  matter,  and  hemicellu- 
lose  content  during  summer  and  autumn  there 
were  no  significant  relationships  between  the 
relative  ranking  of  a  nutrient  in  spring  twigs  and 
the  relative  nutrient  content  of  twigs  at  other 
seasons.  Mature  twigs  of  a  particular  species, 
on  the  other  hand,  tended  to  have  similarly  high 
or    low    levels    of    nutrients    during    summer, 


autumn,  and  winter.  Exceptions  to  this  generali- 
zation are  labile  constituents  such  as  phosphorus, 
which  may  be  increased  in  twig  tissues  during 
winter  because  of  translocation  from  leaves  dur- 
ing autumn  (Kramer  and  Kozlowski  1960).  For 
mature  woody  twigs  of  a  particular  species, 
therefore,  the  measurements  made  during  sum- 
mer will  still  be  a  reasonable  estimate  of  nutrient 
content  during  the  subsequent  autumn  and  win- 
ter. 

Digestibility   of  Twig   Segments 

Quality  and  usefulness  of  mature  twigs  de- 
crease with  increasing  distance  from  the  meriste- 
matic  bud  tissues,  more  or  less  in  proportion  as 
dry  matter  and  fiber  increase.  In  sassafras 
twigs,  crude  protein,  cell  contents,  phosphorus, 
and  NBDMD  of  the  1-inch  segment  closest  to  the 
twig  tip  were  significantly  greater  than  in  more 
distal  segments  (fig.  1).  Few  differences  were 
noted  after  the  fourth  inch.  ETDMD  did  not 
change  after  the  second  twig  segment,  apparent- 
ly because  ADL  did  not  vary  significantly  be- 
tween twig  segments. 

The  difference  in  nutrient  composition  be- 
tween twig  segments  may  be  related  to  the  quan- 
tity of  mature  wood  cell  walls,  the  quantity  of 
meristematic  and  bark  tissues,  and  the  lignin- 
carbohydrate  associations  in  wood  and  bark. 
Composition  of  bark  differs  markedly  from  that 
of  wood.  For  example,  Short  et  al.  (1972)  de- 


Table  3. — Mean  composition  and  estimated  digestibility  of  twigs  and  leaves  of  20  browse  species 


Plant  part 
and  season 


Dry 
matter 


Crude 
protein 


Crude 
fiber 


Phos- 
phorus 


Cell 
contents 


CWC 


ADF 


ADL 


Silica 


Hemicel- 
lulo.se 


Cellu- 
lose 


NBDMD 


ETDMD 


Percent 

of  green 





. 

_ 

Percent 

of  ovendry  weight 

weight 

TWIGS 

Spring 

2L5" 

16.5" 

21.0» 

0.37" 

64.2" 

35.8" 

28.1" 

9.2" 

0.22" 

7.7" 

18.9" 

74.9" 

73.1" 

Summer 

47.7'' 

4.7'! 

40.5" 

.io--> 

38.9" 

61.1" 

50.5" 

17.4" 

.16" 

10.5"-" 

33.2" 

40.1" 

54.5" 

Autumn 

50.9" 

5.5a 

38.9" 

.lO'i 

37.8" 

62.2" 

48.5" 

18.1" 

.12" 

13.7" 

30.4" 

40.1" 

51.8" 

Winter 

54.1" 

6.4^ 

39.8" 

.10=1 

38.1" 

61.9" 

48.9" 

19.8" 

.53" 

13.1" 

29.1" 

40.4" 

49.3" 

LEAVES 

Spring 

28.2» 

22.1' 

13.2" 

.42" 

73.9'- 

26.1" 

20.7" 

9.0" 

.37" 

5.7" 

11.7" 

78.6" 

77.1" 

Summer 

42.6" 

10.3" 

17.8" 

.12-'' 

65.0" 

35.0" 

26.6" 

10.4" 

.62" 

8.4" 

16.2" 

67.4" 

70.6" 

Autumn 

45.1" 

10.1" 

17.0" 

.12" 

68.1".'- 

31. 9"''' 

24.8"' 

'    10.0" 

.51" 

7.4" 

14.8"." 

68.0" 

72.6" 

Winter 

—  Evergreen^ 

48.0" 

11.3" 

20.7" 

.13" 

64.6" 

35.4" 

25.8»' 

'   10.8" 

.50" 

9.6^ 

15.0"." 

65.0" 

69.9" 

—  Deciduous^' 

■1 

7.3^ 

20.3" 

M^ 

51.4" 

48.6'- 

50.9'- 

27.5" 

2.18" 

2.3" 

23.3'- 

44.9" 

49.6" 

'  For  twig  or  for  leaf  samples,  the  seasonal  values  within  a  column  are  significantly  different  if  they  bear  different  superscript 

letters. 
-'  Values  are  for  seven  evergreen  and  tardily  deciduous  species. 
^  Values  are  for  13  deciduous  species. 
'  As  leaves  of  deciduous  species  were  picked  from  the  ground  in  winter,  dry  matter  could  not  be  measured  reliably. 
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Figure  1. — Nidritio7iaI  composition  and  digestibility  of 
1-inch  segrnents  of  sassafras  twigs  collected 
in  September  in  east  Texas. 


termined  that  bark  of  sassafras  twigs  contained 
more  ash  and  benzene-alcohol  and  cold-water 
extractives  (representing  fats,  fatty  acids, 
resins  and  waxes,  organic  salts,  simple  sugars, 
cyclitols,  gums,  and  pectin-like  materials)  than 
did  wood.  Also,  lignin  apparently  limits  digesti- 
bility less  in  bark  than  in  wood,  and  digestible 
dry  matter  was  three  times  greater  in  bark,  al- 
though the  two  tissues  were  about  equally  di- 
gestible after  delignification. 


LEAF  ANALYSES 


Spring 


Dry  matter  content  of  leaves  (table  4)  col- 
lected in  spring  was  not  significantly  correlated 
with  other  leaf  values  (table  5).  Crude  protein 
averaged  22  percent  in  spring  leaves  and  ranged 
from  less  than  11  percent  for  pine  to  greater 
than  30  percent  for  greenbriers,  trumpetcreeper, 
and  American  beautyberry.  Leaves  with  high 
protein  contents  also  tended  to  have  high  phos- 
phorus values  (r  =  0.76) .  Phosphorus  averaged 
0.42  percent  and  varied  from  more  than  0.70  per- 
cent in  trumpetcreei)er  and  peppervine  to  0.20 


percent  in  Alabama  supplejack.  Cell  contents  ex- 
ceeded 80  percent  of  dry  matter  for  leaves  of 
flowering  dogwood,  peppervine,  blackberry, 
hawthorn,  and  plum,  but  amounted  to  only  46 
percent  in  pine  needles. 

For  all  species  combined,  spring  leaves  aver- 
aged 13  percent  crude  fiber,  26  percent  CWC, 
21  percent  ADF,  9  percent  ADL,  and  12  percent 
cellulose  (table  3) .  The  2.9  percent  silica  content 
of  American  beautyberry  leaves  lowered ; 
ETDMD  (spring  twigs  of  this  species  also  had 
high  silica  values). 

ETDMD  and  NBDMD  values  were  not  so  high- 
ly correlated  (r  =  0.65)  for  spring  leaves  as  for 
spring  twigs  (r  =  0.83,  table  2).  Perhaps  the 
reduced  correlation  is  due  to  the  presence  of 
waxes,  oils,  resins,  or  other  leaf  components  that 
affect  either  NBDMD  values  or  reliability  of  the 
detergent  fiber  analyses,  or  both. 

Summer   and   Autumn 

Leaves  of  few  species  had  as  much  as  13  per- 
cent protein  or  0.20  percent  phosphorus  during 
summer  and  autumn.  Still,  cell  contents  and 
NBDMD  averaged  more  than  65  percent  during 
these  seasons  (table  3).  Dry  matter  and  crude 
fiber  were  significantly  higher,  and  protein  and 
phosphorus  lower,  during  summer  and  autumn 
tlian  during  spring.  ADL,  hemicellulose,  silica, 
and  leaf  digestibility  changed  little  from  spring 
through  summer. 

Winter 

Leaves  of  the  evergreen  and  tardily  deciduous 
species — Japanese  honeysuckle,  blackberry,  wil- 
low oak,  greenbriers,  water  oak,  yaupon,  and 
pine — were  lumped  for  the  analysis  (table  3), 
since  their  nutrient  contents  did  not  vary  much 
from  summer  to  winter. 

The  other  species  are  deciduous.  Leaves  were 
collected  from  the  ground  during  winter,  and 
no  dry  matter  determinations  were  made.  Pro- 
tein, cell  contents,  NBDMD,  and  ETDMD  of 
these  weathered  leaves  usually  were  sharply 
diminished  from  sunnner-autumn  values,  and 
most  fiber  contents  were  sharply  increased. 
Translocation  from  the  leaf  before  fall  and  leach- 
ing of  nutrients  afterwards  probably  account  for 
the  differences.  Detergent  analyses  of  weathered 
leaves  collected  during  winter  were  imprecise  as 
ADF  measures  of  these  tissues  frequently  ex- 
ceeded CWC  levels. 


Table  4. — Composition  and  digestibility  of  leaves  from  20  browse  species  collected  in  east  Texas  at  the  four  seasons 


Species 

Season 
collected 

Dry 
matter 

Crude 
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Crude 
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Phos- 
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Cellu- 
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Pcrcen 

t  of  ovendry  weight 







weight 

Loblolly  and 

Spring 

34.7 

10.8 

33.3 

0.22 

53.8 

39.1 

14.7 

0.19 

14.7 

24.4 

44.8 

57.7 

shortleaf  pine 

Summer 

36.5 

7.9 

35.1 

.11 

49.8 

43.9 

16.5 

.98 

5.9 

27.4 

38.9 

60.7 

Autumn 

39.7 

9.1 

30.3 

.13 

45.1 

37.0 

15.4 

.59 

8.1 

21.6 

39.0 

62.6 

Winter 

41.4 

9.9 

27.4 

.13 

40.6 

33.8 

15.0 

.69 

6.8 

18.8 

49.8 

65.3 

Common  and  saw 

Spring 

17.6 

30.9 

9.7 

.63 

22.8 

13.6 

5.8 

.30 

9.2 

7.8 

91.2 

79.9 

greenbriers 

Summer 

35.2 

11.7 

27.6 

.11 

43.9 

34.1 

12.3 

.08 

9.8 

21.8 

65.7 

65.7 

Autumn 

41.0 

11.1 

25.2 

.11 

40.6 

30.3 

10.2 

.21 

10.3 

20.1 

6(;.5 

69.1 

Winter 

42.3 

12.3 

23.3 

.13 

38.5 

26.8 

8.8 

.05 

11.7 

18.0 

73.3 

70.9 

Willow  oak 

Spring 

30.0 

18.5 

18.3 

.48 

38.4 

24.3 

11.7 

.22 

14.1 

12.6 

43.4 

66.0 

Summer 

50.2 

11.1 

25.2 

.11 

44.9 

32.1 

14.0 

.25 

12.8 

18.1 

37.3 

62.1 

Autumn 

54.7 

12.1 

22.0 

.12 

43.3 

31.7 

14.7 

.29 

ll.(! 

17.0 

41.5 

62.4 

Winter 

56.9 

10.3 

23.2 

.13 

41.5 

29.9 

12.7 

.10 

11.6 

17.2 

48.4 

65.1 

Water  oak 

Spring 

29.9 

19.1 

16.7 

.32 

34.6 

20.1 

8.3 

.09 

14.5 

11.8 

59.0 

70.9 

Summer 

52.3 

10.3 

25.9 

.09 

49.0 

35.4 

14.2 

.31 

13.6 

21.2 

41.2 

60.2 

Autumn 

57.5 

12.2 

27.1 

.12 

46.2 

32.8 

14.1 

.28 

13.4 

18.7 

40.3 

61.2 

Winter 

57.4 

10.5 

24.6 

.11 

42.5 

30.6 

13.1 

.43 

11.9 

17.5 

50.9 

64.2 

Winged  elm 

Spring 

34.5 

27.6 

11.5 

.46 

21.7 

16. 1 

5.8 

.34 

5.6 

10.3 

89.7 

82.0 

Summer 

55.2 

11.2 

20.6 

.12 

37.9 

31.3 

12.3 

5.17 

6.6 

19.0 

54.4 

53.5 

Autumn 

55.0 

8.8 

20.7 

.12 

38.0 

31.9 

11.6 

1.30 

6.1 

20.3 

51.4 

66.0 

Winer 

(■-') 

7.3 

25.8 

.07 

61.4 

55.9 

30.8 

2.54 

5.5 

25.1 

26.6 

36.3 

Common 

Spring 

23.9 

28.3 

16.4 

.46 

29.6 

23.1 

9.3 

.27 

6.5 

13.8 

79.2 

75.1 

sassafras 

Summer 

36.0 

12.3 

18.2 

.14 

45.3 

29.5 

13.1 

.18 

15.8 

16.4 

69.4 

61.5 

Autumn 

37.3 

9.6 

15.3 

.10 

36.0 

22.8 

10.0 

.03 

13.2 

12.8 

77.4 

69.1 

Winter 

{■') 

5.5 

27.5 

.07 

65.2 

58.7 

37.5 

.04 

6.5 

21.2 

22.7 

37.3 

American 

S'pring 

25.8 

16.9 

9.4 

.30 

21.1 

18.3 

7.0 

.47 

2.8 

11.3 

71.5 

82.1 

sweetgum 

Summer 

35.6 

9.8 

11.2 

.11 

35.9 

30.9 

10.7 

1.03 

5.0 

20.2 

54.2 

69.0 

Autumn 

37.9 

9.9 

9.4 

.13 

20.4 

21.7 

7.9 

2.27 

0.0 

13.8 

61.7 

76.1 

Winter 

(•-) 

5.3 

17.3 

.06 

40.5 

65.2 

36.6 

6.12 

0.0 

28.6 

39.1 

43.7 

Hawthorns 

Spring 

35.8 

19.0 

9.8 

.34 

18.9 

17.3 

8.6 

.11 

1.6 

8.7 

90.0 

82.0 

Summer 

58.1 

7.6 

14.2 

.09 

26.7 

21.0 

9.8 

.27 

5.7 

11.2 

72.8 

76.0 

Autumn 

67.7 

7.1 

12.9 

.08 

29.5 

26.0 

13.4 

.23 

3.5 

12.6 

53.1 

72.7 

Winter 

(  =  ) 

7.4 

18.3 

.07 

45.9 

49.4 

31.8 

1.18 

0.0 

17.i; 

34.4 

51.6 

American  and 

Spring 

34.8 

26.2 

6.5 

.57 

12.2 

10.3 

4.3 

.25 

1.9 

(;.o 

91.8 

88.4 

flatwoods  plum 

Summer 

50.7 

11.1 

12.2 

.12 

23.2 

18.3 

10.2 

.29 

4.9 

8.1 

85.0 

77.5 

Autumn 

53.0 

13.1 

9.6 

.14 

17.0 

12.4 

6.2 

.09 

4.6 

6.2 

89.4 

83.6 

Winter 

(-) 

9.0 

13.8 

.08 

40.2 

41.0 

26.4 

4.02 

0.0 

14.6 

58.8 

48.4 

Blackberry 

Spring 

32.6 

24.3 

13.0 

.44 

19.9 

16.8 

4.2 

.22 

3.1 

12.6 

82.2 

85.9 

Summer 

41.0 

10.0 

15.6 

.12 

31.1 

22.7 

7.7 

.25 

8.4 

15.0 

58.9 

75.8 

Autumn 

45.4 

13.4 

14.2 

.15 

28.0 

19.8 

6.9 

.14 

8.2 

12.9 

62.9 

77.7 

Winter 

52.3 

11.7 

14.9 

.14 

27.7 

18.5 

5.6 

.26 

9.2 

12.9 

70.3 

79.3 

Yaupon 

Spring 

31.2 

18.4 

12.5 

.26 

35.1 

43.1 

29.6 

.08 

0.0 

13.5 

80.9 

64.4 

Summer 

47.9 

11.3 

22.0 

.08 

40.0 

31.6 

15.0 

.09 

8.4 

16.6 

74.2 

64.8 

Autumn 

47.1 

12.2 

20.8 

.12 

35.2 

26.9 

12.7 

.63 

8.3 

14.2 

76.2 

68.9 

Winter 

50.5 

11.6 

17.7 

.10 

30.9 

23.3 

10.5 

1.12 

7.6 

12.8 

77.4 

69.6 

Alaljama 

Spring 

33.5 

16.2 

8.9 

.20 

20.7 

14.1 

5.3 

.13 

6.6 

8.8 

92.6 

82.5 

supplejack 

Summer 

46.5 

9.3 

12.0 

.07 

30.5 

18.6 

6.6 

.33 

11.9 

12.0 

85.0 

75.7 

Autumn 

47.5 

8.6 

12.3 

.08 

23.5 

17.9 

8.3 

.08 

5.6 

9.6 

85.2 

78.7 

Winter 

(-) 

8.3 

17.4 

.07 

51.2 

53.9 

36.3 

2.31 

0.0 

17.6 

31.5 

42.5 

Peppervine 

Spring 

27.2 

25.3 

9.0 

.72 

14.0 

13.1 

5.7 

.41 

0.9 

7.4 

70.1 

86.8 

Summer 

38.6 

13.8 

8.7 

.18 

17.3 

16.8 

6.4 

.32 

0.5 

10.4 

65.0 

85.0 

Autumn 

43.2 

13.5 

9.7 

.21 

17.9 

21.0 

7.3 

.16 

0.0 

13.7 

78.3 

85.1 

Winter 

{-) 

6.6 

15.8 

.13 

42.5 

65.1 

40.6 

2.28 

0.0 

24.5 

29.7 

51.9 

Grapes 

Spring 

21.0 

24.2 

22.4 

.60 

37.9 

33.6 

12.3 

.40 

4.3 

21.3 

75.4 

69.9 

Summer 

33.3 

12.1 

13.3 

.15 

.32.5 

21.8 

6.7 

.86 

10.7 

15.1 

86.5 

75.9 

Autumn 

39.2 

8.0 

13.5 

.14 

28.4 

24.7 

8.3 

1.85 

3.7 

16.4 

81.1 

72.2 

Winter 

(-) 

6.9 

23.8 

.07 

51.0 

51.6 

27.6 

.11 

0.0 

24.0 

53.3 

53.6 

Table  4. — Composition  and  digestibility  of  leaves  from  20  broivse  species  collected  in  east  Texas  at  the  four  seaso?(s  (Continued) 


Species 


Season 
collected 


Dry 

matter 


Crude 
protein 


Crude 
fiber 


Phos- 
phorus 


CWC 


ADP 


ADL 


Silica 


Hemicel- 
lulose 


Cellu- 
lose 


Digestibility 


NBDMD    ETDMD 


'I'ercent 

c 

f  green 









Percent 

of  ovendry  xveight 







v)  eight 

Flowering 

Spring 

31.7 

20.7 

13.8 

.26 

19.7 

17.5 

7.3 

.12 

2.2 

10.2 

82.8 

82.5 

dogwood 

Summer 

39.7 

8.3 

13.9 

.09 

20.6 

20.0 

4.8 

.22 

0.6 

15.2 

79.4 

85.7 

Autumn 

43.5 

7.4 

11.5 

.08 

19.4 

18.2 

5.0 

.14 

1.2 

13.2 

79.5 

85.5 

Winter 

(-) 

5.9 

17.8 

.06 

30.4 

32.6 

9.7 

.09 

0.0 

22.9 

85.5 

77.6 

Black  tupelo 

Spring 

20.3 

15.1 

10.8 

.22 

27.2 

17.8 

6.4 

.10 

9.4 

11.4 

80.9 

78.0 

Summer 

39.4 

8.8 

14.8 

.10 

34.8 

19.0 

6.5 

.14 

15.8 

12.5 

54.7 

73.0 

Autumn 

41.4 

6.8 

17.9 

.07 

40.3 

20.4 

7.6 

.06 

19.9 

12.8 

56.7 

67.9 

Winter 

(-) 

6.4 

22.8 

.11 

43.5 

35.5 

16.4 

1.85 

8.0 

19.1 

56.7 

56.8 

American 

Spring 

22.4 

33.5 

11.4 

.46 

28.5 

21.3 

8.3 

2.89 

7.2 

13.0 

84.4 

67.6 

beautyben-y 

Summer 

30.9 

13.7 

18.5 

.19 

41.0 

33.4 

10.6 

.23 

7.6 

22.8 

76.4 

69.6 

Autumn 

31.8 

10.1 

18.2 

.15 

34.2 

27.1 

9.0 

.51 

7.1 

18.1 

80.7 

73.8 

Winter 

(-) 

9.0 

22.3 

.08 

55.1 

49.6 

18.2 

3.75 

5.5 

31.4 

46.7 

45.9 

Common 

Spring 

22.3 

30.2 

10.2 

.71 

24.5 

20.3 

8.8 

.33 

4.2 

11.5 

84.6 

78.4 

trumpetcreeper 

Summer 

44.0 

9.6 

19.2 

.12 

36.9 

25.6 

9.3 

.38 

11.3 

16.3 

79.1 

70.8 

Autumn 

42.0 

6.9 

21.6 

.10 

38.5 

28.0 

10.1 

.47 

10.5 

17.9 

73.9 

69.7 

Winter 

(  =  ) 

11.3 

20.6 

.14 

56.0 

51.9 

23.1 

2.74 

4.1 

28.8 

30.4 

44.6 

Japanese 

Spring 

28.0 

16.2 

10.9 

.39 

20.7 

15.9 

7.3 

.19 

4.8 

8.6 

86.5 

81.1 

honeysuckle 

Summer 

38.0 

9.0 

13.5 

.20 

30.2 

24.3 

15.6 

.57 

5.9 

8.7 

84.3 

69.8 

Autumn 

32.7 

13.4 

14.7 

.18 

28.6 

20.2 

12.0 

.46 

8.4 

8.2 

84.7 

72.] 

Winter 

35.5 

12.6 

13.9 

.18 

26.0 

17.8 

9.8 

.86 

8.2 

8.0 

84.9 

75.1 

Rusty  blackhaw 

Spring 

26.8 

20.7 

9.6 

.38 

21.1 

18.0 

8.9 

.19 

3.1 

9.1 

91.2 

80.2 

Summer 

43.0 

7.0 

13.9 

.08 

27.8 

22.1 

6.1 

.38 

5.7 

16.0 

84.7 

80.1 

Autumn 

43.7 

7.7 

13.4 

.09 

28.6 

24.8 

8.2 

.40 

3.8 

16.6 

80.3 

77.8 

Winter 

n 

6.2 

20.8 

.07 

48.6 

49.7 

22.8 

1.29 

0.0 

26.9 

67.6 

54.4 

'   Cell  contents  can  be  calculated  as  100  minus  CWC. 

*  No  dry  matter  measurements  were  made  on  winter  leaves  picked  from  the  ground. 


Leaves  of  a  species  with  relatively  high  or  low 
levels  of  a  nutrient  during  spring  tended  to  have 
proportionally  high  or  low  levels  of  that  nutrient 
during  summer  and  autumn  (table  4).  Summer 
values  were  related  to  those  observed  in  autumn 
and,  for  evergreen  and  tardily  deciduous  species, 
to  winter  values  also.  Nutrient  levels  in  fallen 
leaves  bore  no  significant  resemblance  to  those 
in  living  leaf  tissues. 

DISCUSSION 

During  spring,  rapidly  growing  twigs  are  a 
quality  forage  and  are  digested  by  ruminants 
about  as  efficiently  as  are  quality  herbages 
(Short  et  al.  1974) .  Dry  matter  and  fiber  content 
are  low,  and  protein,  phosphorus,  cell  content, 
and  digestibility  are  higher  than  at  any  other 
season.  ETDMD  of  succulent  twigs  (table  3) 
suggests  that  most  of  the  cell  contents  and  about 
25  percent  of  the  CWC  are  digested. 

Twigs  are  generally  mature  by  summer,  at 
which  time  their  protein,  cell  content,  and  di- 
gestibility values  are  less  than  in  spring,  and 


fiber  and  dry  matter  contents  are  greater. 
NBDMD  of  mature  browse  twigs  about  equaled 
cell  contents;  these  values  were  less  than  the 
ETDMD  estimates.  Presumably,  the  equation 
for  ETDMD  does  not  adequately  weigh  the  ef- 
ficiency with  which  lignins  in  cell  walls  of  mature 
wood  reduce  digestibility  (Short  ef  al.  1973). 
CWC,  the  largest  plant  fraction  in  mature  woody 
twigs,  essentially  is  metabolically  unavailable  to 
small  ruminants  like  deer  (Short  and  Reagor 
1970) .  Mature  woody  twigs  thus  are  of  less  value 
than  would  be  suggested  by  a  simple  comparison 
of  their  composition  with  that  of  other  foodstuffs 
like  herbages. 

Because  major  and  rapid  changes  in  nutrient 
content  occur  throughout  the  brief  period  of 
rapid  twig  growth,  it  is  necessary  to  sample 
twigs  frequently  during  springtime  (Short 
1967).  By  summer,  elongation  has  ceased  and 
twigs  have  matured  so  that  sampling  intensity 
can  be  reduced. 

Browse  leaves  had  more  protein,  phosphorus, 
and  cell  contents  in  spring  than  at  other  seasons. 


l!  Table  5. — Correlation  matrix  for  leaf  cortiponents  and  digestion  indices  for  browse  leaves  collected  in  spring,  summer- 
autumn,  and  winter  from  east  Texas.  Only  significant  values  are  listed 


t  Characteristic 

Season  and 
plant  typei 

ETDMD 

Cellu- 
lose 

Hemicel- 
lulose 

NBDMD 

Silica 

ADL 

ADF 

cwc- 

Phos- 
phorus 

1  Dry  matter 

Summer-autumn 

. .  . 

. . . 

.  . . 

•    •    •                             .    •    • 

.    .    . 

•    >    < 

.  .  . 

-0.40 

Protein 

Spring 

Summer-autuniTi 

Winter 

... 

0.52 

... 

.76 
.66 

Evergreen 

0.77 

. . . 

.    .    . 

0.95 

-0.77 

-0.83 

.  .  . 

.   .    . 

Crude  Fiber 

Spring 

-.77 

0.92 

0.58 

-.74 

.  .  . 

.72 

0.90 

,    .    , 

Summer-autumn 

-.71 

.79 

.40 

-.52 

.64 

.85 

.83 

.    .    . 

Winter 

Evergreen 

-.86 

.94 

.    .    . 

-.81 

.76 

.99 

.96 

.    .    . 

Deciduous 

,   .    . 

.    .    . 

.72 

.76 

.    .    , 

CWC^ 

Spring 

-.95 

.88 

.67 

-.73 

.60 

.84 

Summer-autumn 

-.91 

.74 

.71 

-.63 

.73 

.86 

Winter 

Evergreen 

-.89 

.92 

.    .    . 

-.86 

.    .    . 

.95 

Deciduous 

-.79 

.    .    . 

.58 

-.69 

.    .    . 

.    .    . 

ADF 

Spring 

-.86 

.82 

.    .    . 

-  .49 

.89 

Summer-autumn 

-.82 

.90 

-  .66 

.80 

Winter 

Evergreen 

-.92 

.90 

,    .    . 

-  .8'6 

.84 

Deciduous 

-.68 

.    .    . 

.   .    . 

-  .76 

.86 

ADL 

Spring 

Summer-autumn 

Winter 

Evergreen 

Deciduous 

-.71 

-.82 

-.92 
-.67 

.47 
.45 

.    .    . 

-.55 
-.79 

Silica 

Summer-autumn 
Winter 

Evergreen 

-.36 

-.79 

.  .  . 

NBDMD 

Spring 

Summer-autumn 

Winter 

Evergreen 

Deciduous 

.65 
.64 

.76 
.85 

-.59 
-.57 

-.80 

-.65 

Hemicellulose 

Spring 
Summer-autumn 

-.59 

-.58 

... 

Cellulose 

Spring 
Summer-autumn 

-.78 
-.61 

'  Winter  values  were  determined  for  leaves  of  7  evergreen  and  tardily  deciduous  species  and  13  deciduous  species. 
■  Correlation  coefficients  for  cell  contents  are  the  same,  except  for  sign,  as  those  for  cell  wall  contents. 


ITheir  dry  matter  and  crude  fiber  contents  in- 
creased during  summer-autumn,  at  whicli  times 
phosphorus  and  protein  declined.  Nutrient  qual- 
ity and  digestibility  of  fallen  and  weathered 
leaves  were  much  diminished,  but  leaves  of  ever- 
i?reen  and  tardily  deciduous  species  changed  little 
iuring  winter.  Whereas  growing  and  maturing 
eaves  should  be  frequently  sampled  to  describe 
:heir  changing  nutrient  content,  a  single  collec- 
ion  of  mature  leaves  might  be  adequate  during 
summer-autumn  and  for  nondeciduous  leaves 
ilso  during  winter. 

As  living  leaves  of  browse  plants  character- 
stically    have    a    high    ADL:  ADF    proportion 


(Short  et  al.  1974),  their  limited  CWC  fraction 
may  be  of  little  utility  to  herbivores.  Still,  the 
digestil)ility  is  high  because  cell  contents  are 
abundant. 
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In  south  Alabama,  establishment,  survival,  and  grotvth  of  long- 
leaf  pine  were  improved  by  winter  or  fall  burning  before  seedfall. 
Mechanical  seedbed  preparation  was  helpful  after  a  fire  and  im- 
perative when  no  burn  was  made. 

Additional  keywords:     Pinus  palustris  Mill.,  shelterwood,  direct 
seeding,  supplemental  seeding. 

Deficient  seed  supply  is  a  problem  in  the  natural  regeneration  of 
longleaf  pine  {Pinus  palustris  Mill.).  The  species  is  less  fruitful  than 
other  major  southern  pines,  and  bumper  crops  may  be  some  years  apart. 
Marginal  crops  occur  more  frequently,  and  then  the  forester  has  a 
choice  of  at  least  two  measures.  He  may  try  to  increase  tree  percent 
(number  of  established  seedlings  per  100  seeds)  by  careful  preparation 
of  the  seedbed.  He  may  also  reinforce  the  natural  crop  by  distributing 
seed  that  has  been  treated  with  materials  repellent  to  predators. 

This  paper  reports  a  7-year  study  to  appraise  various  types  of  bed 
preparation  and  test  the  utility  of  supplemental  seeding. 

METHODS 

Layout. — The  study  was  on  two  sharply  contrasting  sites  of  the 
Escambia  Experimental  Forest  in  south  Alabama.  One  site,  hereafter 
called  good,  was  a  Bowie  soil  characterized  by  a  fine  sandy  loam  A 
horizon  grading  to  a  sandy  clay  B  horizon  at  about  26  inches.  Under- 
story  vegetation  was  mainly  gallberry.  Ilex  glabra  (L.)  Gray,  less  than 
4  feet  high.  Larger  brush  and  hardwoods  had  been  controlled  with 
chemicals  or  fire  2  or  more  years  previously.  The  second,  and  poorer, 
site  was  an  Alaga  soil  with  nothing  heavier  than  a  loamy  sand  within 
4  feet  of  the  surface.  Understory  vegetation  was  principally  grass 
dominated  by  little  bluestem  (Andropogon  scoparius  Michx.) .  Topogra- 

1  The  author  is  Principal  Silviculturist,  retired,  Southern  Forest  Experiment  Station,  Forest  Service — 
USDA,  Drcwton,  Al.ibama. 


phy  was  level  at  both  locations.  The  overstory  was  pure  longleaf  pine 
about  60  years  old,  ranging  in  density  from  30  to  60  square  feet  of  basal 
area  per  acre. 

Five  annual  replications  began  with  the  1966  and  concluded  with  th 
1970  seed  year.  Three  blocks  were  established  annually  on  each  of  th 
two  sites.  Each  block  consisted  of  thi'ee  66-foot-square  plots.  Plots  wer 
subdivided  into  six  minor  plots. 

Burning  treatments. — A  winter  burn,  a  fall  burn,  and  no  burn  (check)! 
were  randomly  assigned  among  the  three  plots  in  each  block.  Wintei 
burns  were  made  in  February,  about  9  months  ahead  of  seedfall,  or 
days  when  air  temperatures  ranged  from  56"  to  79  F,  relative  humidity 
from  40  to  60  percent,  and  ground  winds  from  5  to  10  miles  per  hour 
Fall  burns  were  made  between  September  15  and  October  9,  just  before 
seedfall;  temperatures  ranged  from  78  ■  to  90°F,  relative  humidity  fron, 
45  to  60  percent,  and  ground  winds  from  2  to  8  miles  per  hour. 

Seedbed  treatments. — Six  seedbed  treatments  were  superimposed  oi[ 
each  burning  plot.  They  included  four  mechanical  treatments,  ond 
chemical  treatment,  and  a  check  or  no  treatment.  Mechanical  treat 
ments  were: 


Disked  with  a  6-foot  tandem  farm  disk. 

Rototilled  with  a  5-foot  machine  set  to  cut  3  to  5  inches  deep. 

Rototilled  and  then  worked  with  a  3-foot  cultipacker.  j 

Scaribedded  with  a  specially  designed  implement  that  includes  ; 
a  scalper  followed  by  a  chopper.  The  scalper  is  set  shallow 
to  clear  away  debris  but  leave  most  of  the  topsoil  in  place. 
The  chopper  loosens  the  soil  and  makes  shallow  dams 
perpendicular  to  the  line  of  travel.  Beds  are  about  3  feet 
wide. 

Mechanical  treatments  were  applied  in  February  on  unburned  plot, 
and  immediately  after  the  fire  on  burned  plots. 

The  chemical  treatment  was  a  soil  sterilant  (Dalapon-)  applied  ii 
June  of  each  year  with  a  backpack  sprayer.  Application  was  at  tli 
rate  of  20  pounds  per  acre. 

Supplemental  seeding. — Seedfall  was  monitored  with  five  14-mil 
acre  traps  on  each  major  plot.  The  crop  of  1967  provided  137,000  seed 
per  acre  on  the  good  site  and  41,000  on  the  poor  site.  Counts  in  othe 
years  were:  none  in  1966  and  1970,  2,000  per  acre  in  1968,  and  2,000  t> 
7,000  in  1969.  To  supplement  these  amounts,  seed  coated  with  re 
pellents'  was  distributed  in  quantities  sufficient  to  provide  the  equiva 
lent  of  100,000  natural  seeds  per  acre.  It  was  considerd  that  one  re 

-   Mention   of  trade   names    is   for   information    only,    atul    docs    not    constitute   an    endorsement   l)y   t\ 

U.  S.  Department  of  Agriculture. 
:;    Mann.    W.    F.,    Jr.    1970.    Direct-seeding    longleaf    pine.    USDA    For.    Serv,    Res.    Pap.    80-57,    26    ' 
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pellent-treated  seed  would  be  as  effective  as  five  natural  ones.  Thus, 
20,000  treated  seeds  per  acre  were  sown  in  every  year  except  1967, 
when  the  only  supplementation  was  12,000  treated  seeds  per  acre  on 
the  poor  site. 

Laboratory  germination  of  treated  seeds  averaged  76  percent;  it 
ranged  from  57  percent  in  1969  to  87  percent  in  1968. 

Examinations  and  analyses. — In  all  five  yearly  replications,  an  ex- 
amination was  made  during  March  of  the  year  following  seedfall  and 
then  annually  each  November  through  1973.  In  the  March  examination, 
tree  percents  were  determined  for  three  classes  of  seed:  protected, 
treated,  and  natural.  Data  on  protected  seed  were  obtained  from  three 
treated  seeds  sown  under  each  of  sixteen  Yi,-mch  wire  mesh  cones 
per  subplot.  Information  on  treated  seed  was  derived  annually  from 
the  repellent-coated  supplementary  sowings,  which  were  not  protected 
by  screens.  Data  on  natural  seed  were  from  the  1967  crop  on  good  sites, 
as  this  was  the  only  instance  in  which  treated  seeds  were  not  applied. 

Survival  percentages  are  based  on  the  number  of  seedlings  (from 
treated  plus  natural  seed)  that  survived  from  the  March  counts  to  the 
November  counts.  Growth  is  in  terms  of  the  root  collar  diameter  of  the 
largest  seedlings  on  each  of  eight  i/i.-niilacre  quadrats  per  subplot  in 
November.  Survival  and  growth  through  age  6  years  were  determined 
only  for  trees  originating  from  the  1966  and  1967  seedings,  as  the  study 
was  terminated  before  younger  pines  reached  that  age. 

Effects  of  treatment  on  seedling  establishment  in  each  year,  and 
survival  and  growth  through  age  6  for  seedlings  established  in  1966  and 
1967,  were  tested  by  analysis  of  variance  at  the  0.0.5  level  of  signifi- 
cance.  Establishment  and  survival  percents  were  transformed  (arcsin 
Vpi'oportion)  before  analysis. 

RESULTS 
Establishment 


1       Effects  of  site  and  seedbed  treatments  on  establishment  tree  per- 
I  cents  are  shown  in  table  1. 

I      Both  burning  and  mechanical  site  preparation  significantly  improved 

t  establishment.  The  chemical  treatment  was  ineffective.  The  l)est  me- 

I  chanical  treatment  was  rototilling  plus  cultipacking.  although  differ- 

I  ences  were  minor  if  treatments  were  preceded  l)y  a  burn.  The  one  pass 

I  with  a  light  farm  disk  was  not  very  useful  without  a  burn.  The  winter 

•  burn  was  somewhat  more  effective  than  the  fall  burn  but  only  with 

unprotected  seeds,  especially  natural  seeds.  As  often  happens,  seed 

predators  appeared  to  be  more  of  a  problem  on  fresh  burns  than  in  a 

1-year  rough. 


Table  1. — Longleaf  pine  seedling  establishment,  in  relation  to  site,  seedbed  treat 

ments,  and  seed  origin 


Treatment 


Ti-eated  seeds 


Protected^ 


Good 

site 


Poor 
site 


Unprotected^ 


Good 
site 


Poor 
site 


Unprotected 

natural 

seed, 

good  site^ 


Weighte( 
annual 
average 
all  seeds 
and  sitej 


No  burn 

Disk 

28 

27 

14 

15 

29 

22 

Rototill 

48 

38 

21 

28 

26 

34 

Roto-cultipack 

49 

42 

28 

34 

39 

39 

Scaribed 

41 

34 

22 

20 

35 

30 

Chemical 

18 

21 

11 

9 

16 

15 

None 

23 

22 

11 

12 

18 

18 

Mean 

Winter  burn 
Disk 
Rototill 
Roto-cultipack 
Scaribed 
Chemical 
None 

Mean 

Fall  burn 
Disk 
Rototill 
Roto-cultipack 
Scaribed 
Chemical 
None 

Mean 
All 


34 


31 


18 


20 


51 

45 

33 

30 

54 

45 

31 

38 

52 

49 

33 

45 

46 

42 

22 

31 

42 

37 

22 

24 

46 

40 

26 

28 

48 


43 


28 


33 


50 

42 

22 

21 

56 

46 

27 

28 

51 

44 

33 

32 

48 

39 

20 

23 

47 

36 

18 

22 

45 

37 

18 

25 

50 

41 

23 

25 

44 

38 

23 

26 

27 

51 
35 
31 
57 
41 
54 

45 

45 
44 
47 
26 
21 
28 

35 
36 


26 

41 
42 
45 
37 
33 
37 

39 

36 
41 
41 
33 
31 
32 

36 
34 


f 
asis 


:■' 


1  All  5  years. 

2  All  years  but  1967. 
.1  19fi7only. 

1  Number  of  established  seerllings  in  March  per  100  seeds  dispersed. 


The  following  tabulation  illustrates  the  effectiveness  of  burning  oi 
of  the  best  mechanical  treatment  in  improving  tree  percents  of  treated 
seeds: 


No  treatment 
Burn  alone 
Mechanical  alone 
Burn  plus  mechanical 


Good  site 

Poor  site 

17 

17 

34 

32 

38 

38 

44 

43 

Burning  nearly  doubled  and  mechanical  treatment  more  than  doubled 
;eedling  establishment.  Burning  followed  by  the  mechanical  treatment 
vas  more  effective  than  either  treatment  alone.  Site  quality  apparently 
lad  no  effect. 

Survival   and   Growth 

Survival  of  seedlings  established  in  1966  and  1967  was  recorded  at 
ige  6  (table  2) .  It  was  significantly  improved  by  burning  and  by  some 
ypes  of  mechanical  treatments  on  both  good  and  poor  sites.  Burning 
greatly  improved  survival  regardless  of  added  treatments.  Mechanical 
reatment  was  particularly  helpful  in  the  absence  of  a  burn  but  did  not 
•onsistently  improve  survival  over  that  achieved  with  burning  alone, 
survival  was  better  on  good  sites  than  on  poor  ones. 

The  relationship  of  site  and  seedbed  treatments  to  seedling  size  at 
ige  6  was  based  on  the  root  collar  diameter  of  the  largest  seedling  on 
sach  i4.-milacre  quadrat  (table  3).  Growth  was  significantly  improved 
)y  pre-seedfall  burning,  but  not  by  mechanical  or  chemical  treatments. 
Growth  did  seem  to  improve  after  some  of  the  mechanical  treatments 
)n  unburned  sites,  however. 

APPROXIMATIONS   OF  SEED   REQUIREMENTS 

Past  observations  have  indicated  that  about  20  percent  of  a  natural 
;eedling  stand  will  consist  of  brown-spot  resistant  individuals  capable 
)f  rapid  early  growth.  If  the  manager's  objective  is  500  of  these  su- 
)erior  crop  seedlings  per  acre  at  age  6,  a  population  of  2,500  seedlings 
■vill  be  necessary  at  that  time.  The  number  of  seeds  needed  to  achieve 
;his  goal  depends  on  establishment  and  survival,  both  of  which  are 
affected  by  seedbed  treatments.  In  table  4,  nece.ssary  amounts  of 
latural  seed  have  been  established  for  all  bed  conditions  studied.  The 
.estimates  are  based  on  the  tree  percents  for  repellent-coated,  protected 
ieeds  over  5  years  of  observation,  as  they  most  closely  reflected  the 
iffect  of  bed  treatments.  Predators  make  large  inroads.  To  allow  for 
;hem  the  observed  tree  percent  of  44  for  protected  seed  on  the  good 
;ite  was  reduced  to  20  percent.  This  value  seemed  reasonable,  as  it  is 
;lose  to  the  8-year  average  obtained  in  regional  trials  of  the  shelterwood 
lystem  of  regenerating  longleaf  pine.  Proportionate  adjustments  were 
hen  made  in  other  observed  tree  percents  bv  multiplying  each  value 

20 
■*"^  44  °'"  ^•^^^^^-  These  values  and  the  sixth-year  survival  percentages 

(table  2)  ])rovided  estimates  of  the  number  of  seeds  needed  in  each 
reatment  combination  to  provide  2,500  seedlings  at  age  6.  The  formula 
vas: 

Seeds  needed  =   1—^. — ^-5- ^^    -. — rrr]  (2,500) 

ladjusted  tree  % II  survival  ';;  / 


!1 


Table  2. — Survival  of  establish- 
ed seedlings  through  age  6 


Good 

Poor 

Treatment 

site 

site 

Pei 

■cent 

No  burn 

Disk 

4 

1 

Rototill 

5 

5 

Roto-eultipack 

21 

13 

Scaribed 

21 

7 

Chemical 

6 

4 

None 

6 

1 

Mean 

10 

5 

Winter  burn 

Disk 

27 

14 

Rototill 

28 

13 

Roto-cultipack 

19 

14 

Scaribed 

31 

30 

Chemical 

31 

24 

None 

19 

15 

Mean 

26 

18 

Fall  burn 

Disk 

28 

17 

Rototill 

27 

24 

Roto-cultipack 

33 

14 

Scaribed 

38 

25 

Chemical 

21 

21 

None 

24 

21 

Mean 

28 

20 

Table  3. — Root-collar  diameter  oj 
largest  seedling  pei 
1/Jt-milacre  at  age  6 


Treatment 

Good 

site 

Poor .     - 

site  ■.    ia 

—  Inch —      !— 

No  burn 

Disk 

0.34 

0.18       3J1 

Rototill 

.33 

.39       3 

Roto-cultipack 

.52 

.52       a 

Scaribed 

.56 

.39       '« 

Chemical 

.28 

.29       5J' 

None 

.31 

.13       '^ 
.32 

Mean 

.39 

Winter  burn 

14 

Disk 

.63 

.60  ^  ^ 

Rototill 

.61 

.52  ' 

Roto-cultipack 

.52 

.60 

Scaribed 

.51 

.73  ' 

Chemical 

.54 

.61  ■ 

None 

.58 

.49 
.59  ! 

Mean 

.56 

Fall  burn 

Disk 

.56 

.65 

Rototill 

.57 

.53 

Roto-cultipack 

.54 

.52  ■ 

Scaribed 

.55 

.57 

Chemical 

.49 

.57 

None 

.54 

.61 
.58 

Mean 

.54 

One  word  of  caution:  table  4  is  intended  only  as  a  rough  apiiroxima- 
tion.  Seed  requirements  vary  with  local  conditions.  If  they  will  keep 
records  of  their  local  experience,  land  managers  will  have  a  better 
guide  than  is  offered  bv  the  table. 


1 


CONCLUSIONS 

It  is  clear  that  longleaf  pine  seedling  establishment,  survival,  and 
growth  through  age  6  years  can  be  greatly  improved  by  a  fire  in  ad- 
vance of  seedfall.  If  no  burning  is  done,  mechanical  site  treatment  is 
imperative. 

While  burning  is  the  most  practical  measure,  an  additional  treatment 
with  an  implement  such  as  a  scaribedder — with  or  without  supplemental 
seeding — may  improve  chances  for  regeneration.  Mechanical  treat- 
ments may  be  particularly  useful  where  brush  competition  is  severe; 
in  this  study  their  effect  was  to  imin-ove  survival  rather  than  to  in- 
crease tree  percent. 


6 


able  4. — Estimated^  natural  seed  re- 
quirements to  provide  500 
superior  crop  seedlings  per 
acre  at  age  6 


Treatment 

Good 
site 

Poor 

site 

M  seedf, 

per  acre 

0  burn 

Disk 

488 

2,050 

Rototill 

230 

290 

Roto-cultipack 

53 

102 

Scaribed 

64 

233 

Chemical 

509 

650 

None 

400 

2,500 

inter  burn 

Disk 

40 

87 

Rototill 

37 

94 

Roto-cultipack 

55 

80 

Scaribed 

38 

43 

Chemical 

42 

62 

'None 

63 

92 

ill  burn 

|Disk 

40 

78 

liRototill 

36 

50 

Roto-cultipack 

32 

89 

Scaribed 

30 

56 

Chemical 

56 

72 

None 

51 

71 

I  Istablisherl  seedlings  per  acre  needed  = 
100/survival  percent)  (2,500).  Seeds  per  acre 
eeded  =  (100/tree  percent)  (established 
?edlings/acre   needed). 


When  preceded  by  a  burn  and 
effective  mechanical  site  prepara- 
tion, supplemental  seeding  at  a 
rate  of  20,000  repellent-coated 
seeds  per  acre  established  adequate 
stands  during  each  of  the  poor 
seed  years. 

This  publication  reports  research 
involving  pesticides.  It  does  not 
contain  recommendations  for  their 
use,  nor  does  it  imply  that  the  uses 
discussed  here  have  been  register- 
ed. All  uses  of  pesticides  must  be 
I'egistered  by  appropriate  State 
and/or  Federal  agencies  before 
they  can  be  recommended. 

CAUTION:  Pesticides  can  be  in- 
jurious to  humans,  domestic  ani- 
mals, desirable  plants,  and  fish  or 
other  wildlife — if  they  are  not 
handled  or  applied  i)roperly.  Use 
all  pesticides  selectively  and  care- 
fully. Follow  recommended  prac- 
tices for  the  disposal  of  surplus 
pesticides  and  pesticide  containers. 
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Tree  Farm  Families  In  the  South 

Alfred  Pleasonton 


The  tree  farm  family,  a  group  of  private  forest  landoivners 
associated  informally  ivith  a  forest  products  company,  is  r-egarded 
as  a  success  by  nearly  every  company  intervieived.  Landoivners  get 
forest  management  help,  and  companies  get  first  refusal  rights  to 
the  timber.  Family  characteristics  differ  from  firm  to  firyn,  and 
agreements  can  be  oral  or  written. 

Additional  keywords:     Wood  procurement,  forest  management, 
refusal  rights. 

A  tree  farm  family  is  a  group  of  private  forest  landowners  as- 
sociated in  a  unique  and  informal  way  with  a  forest  products  company. 
The  landowners  get  help  in  managing  their  forest  acreage,  and  the 
company  gets  preference  in  buying  timber  from  them. 

A  study  was  conducted  by  personal  interview  in  1973  to  learn 
the  important  characteristics  of  several  companies'  tree  farm  families 
in  the  South.  Perhaps  as  many  as  30  families  exist  throughout  the 
region;  11  were  interviewed. 

These  11  families  can  be  divided  into  two  categories:  those  that 
wish  to  expand  and  those  that  do  not.  The  seven  expanding  families 
average  67  landowners  each,  and  each  family  has  an  aggregate  acreage 
of  50,722  (table  1).  The  four  nongrowing  families  average  20  land- 
owners each,  and  each  family  has  a  total  of  .5.5, .520  acres  (table  2). 
Expanding  families  typically  include  a  high  number  of  owners  with  50 
to  1,000  acres  each  and  few  with  over  2,500  acres.  Although  the  non- 
growing  families  have  few  owners  in  any  acreage  class,  an  average  of 
two  owners  in  each  of  the  top  two  classes  accounts  for  more  than  three- 
fourths  of  these  families'  total  acreage. 

Apparently  the  age  of  a  tree  farm  family  is  closely  correlated  to 
the  company's  desire  for  expansion.  All  the  nongrowing  families  were 
established  by  the  late  1950's;  most  expanding  families  were  created 
in  the  1960's.  The  average  of  the  establishment  dates  is  1944  for  the 
first  group  and  1960  for  the  second. 


Table  1. — Dimensions  of  the  average  expanding  tree  farm  family 


Acreage  class 


Number  of 
ownerships 


Less  than  50 
50-249 
250-999 
1,000-2,499 
2,500-4,999 
5,000  and  over 


3 
21 
31 
9 
2 
1 


Acres 


123 

3,507 

16,089 

13,041 

6,712 

11,250 


Totals 

67 

50,722 

Table  2. — Dimensions  of  the  average  nongroiving  tree  farm  family 

Acreage  class 

Number  of 
ownerships 

Total 

ownership 

size 

Less  than  50 
50-249 
250-999 
1,000-2,499 
2,500-4,999 
5,000  and  over 

Totals 


20 


Acres 

20 

780 

1,885 

9,335 

7,500 

36,000 

55,520 


I     M 


i 
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Company  attitudes  toward  expansion  have  shifted  somewhat  ir[ 
recent  years.  In  1970  two  of  the  corporations  stated  they  wanted  t 
expand  their  small  families,'  but  by  1973  their  families  had  shrunk 
In  contrast,  a  firm  uninterested  in  expansion  of  its  large  family  in  197Cj 
had  both  expanded  its  family  and  changed  its  attitude  by  1973.  Gen-; 
erally,  enthusiasm  for  family  expansion  has  slackened  slightly.  Prob-j 
ably  part  of  the  change  is  due  to  difficulty  in  finding  good  new  pros- 
pects. Also,  some  members  succeeded  in  getting  higher  bids  for  their 
timber  than  the  parent  company  was  willing  to  match.  Part,  no  doubt, 
is  also  due  to  general  austerity  in  company  attitudes  induced  by  a 
receding  economy.  Some  companies  were  already  employing  fewer 
foresters.  New  owners  added  to  the  families  in  1973  tended  to  be  people 
who  sought  the  company,  rather  than  vice  versa. 

Criteria  for  Membership 

The  minimum  acceptable  acreage  for  membership  in  tree  farm 
families  ranges  from  500  acres  downward;  half  the  companies  reported 
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0  lower  limit.  Almost  twice  as  many  nongrowing  families  as  expanding 
imilies  specified  lower  limits,  however. 

When  firms  were  asked  what  other  criteria  they  have  for  family 
lembership,  the  majority  reported  only  one  or  two  requirements.  The 
lost  common  criterion — even  more  frequent  than  a  minimum  acre- 
ge — is  landowner  interest  in  producing  timber  on  a  long-term  basis, 
and  speculators  are  barred  from  family  membership.  Two  criteria 
pecified  by  some  firms  are  existence  of  standing  timber  and  a  willing- 
ess  indicated  by  the  landowner  to  invest  money  in  planting  or  improv- 
\g  stands.  Other  criteria  less  frequently  mentioned  include  the  land- 
owner's integrity,  willingness  to  follow  company  recommendations, 
nd  recognition  as  a  community  leader. 

A  related  question  pursued  the  landowner  characteristics  that 
irms  considered  most  important.  Overwhelmingly,  the  responses  were 
iterest  in  timber  production  and  affluence  or  moderate  affluence, 
vower  in  frequency  was  status  as  an  absentee,  implying  someone  not 
onstantly  around  and  possibly  complicating  the  job  of  timber  manage- 
jient.  An  average  of  25  percent  of  the  members  of  expanding  tree 
|arm  families  live  more  than  50  miles  from  their  forests;  the  percent- 
ge  of  absentee  owners  ranges  from  0  to  53  percent.  The  percentage 
f  absentees  in  nongrowing  families  ranges  from  0  to  100  percent  and 
verages  54  percent.  The  overall  average  for  all  families  is  36  percent. 

Services  to  Members 

As  a  member  of  a  tree  farm  family,  the  landowner  receives  help 
ti  managing  his  forest.  The  three  services  all  companies  offer  free  are 
jnanagement  planning,  timber  marking,  and  marketing  of  those  forest 
products  the  company  does  not  wish  to  buy.  A  fourth  free  service 
')ffered  by  practically  all  companies  is  a  timber  inventory.  This  in- 
'^entory  is  useful  to  both  the  company  and  the  owner  for  developing 
'he  management  plan  and  deciding  what  trees  might  profitably  be 
I'emoved  from  the  forest  to  increase  future  productivity  of  the  land 
)r  to  prepare  for  type  conversion  or  interplanting  in  understocked 
stands. 

All  firms  offer  planting  at  cost,  often  including  special  preparatory 
lATork,  if  needed;  and  practically  all  offer  stand  improvement.  Either 
)f  these  services  may  be  done  by  company  crews  or  contract  crews  the 
company  forester  obtains.  Crews  typically  are  paid  by  the  landowner, 
Dut  the  company  forester  provides  supervision. 

Boundary  surveys,  when  needed,  are  normally  arranged  by  con- 
:ract  between  the  owner  and  a  registered  surveyor.  Sometimes  the 
company  forester  may  be  able  to  save  the  owner  this  expense  if  he  can 
lave  a  crew  retrace  the  established  property  lines. 


These  seven  services  are  the  only  ones  that  are  generally  available 
to  tree  farm  family  members.  Several  other  services  are  offered  b; 
fewer  than  half  the  companies,  some  fully  paid  for  by  the  compan;' 
and  some  largely  at  cost  to  the  landowner. 

About  a  third  of  the  companies  offer  fire  suppression  free,  es 
pecially  if  the  family  member's  land  is  near  company  land.  Almos 
half  will  plow  fire  lanes  at  cost  around  or  through  an  owner's  fores 
or  will  supervise  the  work  done  by  a  contractor.  One  company  wi] 
plow  these  lanes  free. 

A  few  companies  provide  free  some  degree  of  surveillance  fo: 
insect  or  disease  infestations  or  for  timber  theft.  Least  commonly  of 
fered  are  these  last  four  services:  game  management  work  (25  U 
40  percent  subsidized  by  the  company),  roadwork  (a  little  providec 
free  and  some  at  cost  to  the  landowner) ,  free  appraisal  of  oil  f iek 
damage,  and  a  free  newsletter  on  timber  topics  mailed  quarterly  t( 
landowners. 

One  company  mentioned  its  policy  of  limiting  out-of-pocket  cost; 
incurred  on  behalf  of  family  members  to  $2,000  each  year.  The  land 
owner  is  required  to  reimburse  the  company  for  additional  costs. 

Advantages  to  Firms 

All  firms  agreed  that  creation  of  a  tree  farm  family  boosts  thi 
timber  supply  in  the  region  around  their  mills.  Most  firms  had  always 
succeeded  in  buying  all  the  stumpage  sold  by  their  family  members  il 
the  firm  wanted  it.  Some  firms  occasionally  did  not  get  the  timbei 
because  a  competitor  offered  more  than  it  was  worth  to  the  firm  oi 
because  the  firm  was  unaware  that  the  timber  was  available.  In  th( 
latter  case,  the  firm  usually  attributed  its  lack  of  knowledge  abou1 
an  imminent  sale  to  a  failure  to  keep  close  contact  with  its  family 
Half  the  firms  had  confidence  that  all  owners  would  sell  almost  ex-l 
clusively  to  them;  the  others  estimated  that  from  80  to  90  percent  oi| 
the  owners  would  do  so.  i 

A  second  benefit  of  the  informal  agreements  is  that  the  firm 
achieves  improved  forest  management  on  private  land  in  its  procure- 
ment region  at  small  cost  to  the  company.  Only  one  firm  deemed  it  tc 
be  "a  pretty  good  cost  to  the  company."  Firms  generally  felt  the  ex- 
pense of  foresters'  salaries  for  timber  management  on  members'  land 
is  a  worthwhile  investment.  About  half  the  firms  deemed  that  the 
time  required  of  company  officers  and  employees  for  the  tree  farm 
family  program  is  small,  and  half  considered  it  moderate.  1 

Goodwill  created  in  the  landowner  serves  to  enhance  the  com- 
pany's reputation  with  the  general  public.  All  but  one  firm  cited  this 
benefit.  About  half  the  companies  felt  that  owners  who  are  community 


eaders  might  help  the  company  in  solving  problems  of  taxation,  fire 
Drevention  or  suppression,  and  trespass. 

Individual  firms  cited  one  or  more  of  the  following  additional 
jsnefits  as  stemming  from  their  tree  farm  families. 

Attention  to  the  families  gives  a  company  added  information  about 
and  ownerships,  sales,  land-use  patterns,  and  land  values — or  at 
east  makes  it  conscious  of  the  influence  of  these  elements  on  its  business 
mccess. 

The  continuing  relationship  with  the  landowner  gives  the  company 
more  control  over  the  timing  of  cuts  than  if  the  owner  were  planning 
the  harvest  solely  at  his  own  convenience.  Also,  if  delays  develop  in  the 
company's  harvesting  operations,  chances  are  good  that  a  family  mem- 
^ber  will  grant  an  extension  of  the  cutting  contract. 

If  the  acreage  and  productivity  per  acre  can  be  increased  suf- 
ficiently, the  company  could  reduce  its  capital  investment  in  land  and 
timber.  One  company's  policy  is  to  own  no  timberland  at  all  and  to 
ilet  individual  landowners  shoulder  the  burden  of  taxes  and  other  costs 
'of  management. 

An  even  broader,  though  related,  benefit  was  considered  to  be 
Ithe  political  and  economic  advantage  of  keeping  the  large  majority  of 
land  in  private  ownership  by  the  general  public.  Money  produced  by 
such  land  goes  into  the  owners'  pockets  and  tends  to  assure  a  healthy 
economy,  a  consideration  of  "unmeasurable  value." 

Companies  could  benefit  in  their  long-range  plans  for  optimum 
location  of  woodyards  by  estimating  the  future  volumes  of  timber  to 
jbe  produced  from  company  lands  and  from  landowners'  tracts.  In  the 
{interim,  companies  that  buy  through  dealers  could  control  the  flow 
iof  timber  to  their  dealers'  woodyards. 

Disadvantages  to  Firms 

The  creation,  development,  and  maintenance  of  the  family  in- 
evitably involves  costs  and  disadvantages  to  the  company.  Each  of  the 
jfollowing  disadvantages  was  cited  l)y  a  different  company. 

The  company  is  at  the  "mercy"  of  the  landowner  as  to  the  actual 

management  of  his  land.  The  owner  may  be  unwilling  to  authorize  opera- 

ijtions  that  are  essential  for  ideal  land  and  forest  management.  Under 

''  the  company's  standard  tree  farm  family  agreements,  company  invest- 

,ment  in  these  operations  is  "not  worth  a  dime."  Overcutting  may  be 

induced  if  the  landowner  wants  all  his  merchantable  timber  harvested 

at  once.  Or  there  may  be  a  delay  in  the  availability  of  an  owner's  timber 

if  he  prefers  to  postpone  the  addition  to  his  income  beyond  the  current 

tax  year.  Also,  increased  logging  costs  may  be  incurred  if  the  land- 

I  owner  is  overzealous  for  aesthetics  and  wants  a  parklike  appearance 

in  his  forest. 
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Distance  and  turnover  of  company  foresters  sometimes  militate^  A  r 
against  close  communication  between  the  responsible  forester  and  his    tywi 
family  members.  Many  absentee  owners  find  it  hard  to  understanc 
recommendations  by  phone  or  letter,  and  they  delay  decisions  unti 
their  annual  trip,  often  at  Christmas  time.  When  a  forester  responsible    *(fp 
for  maintaining  the  tree  farm  family  is  replaced,  one  firm  noted  thai    ||i 
2  to  3  years  are  needed  for  the  new  forester  to  develop  adequate  rapport 
with  his  family.  Death  of  a  family  member  also  means  that  the  forestall   i§ 
has  to  take  time  to  earn  the  heir's  confidence. 

A  disadvantage  in  the  eyes  of  another  company  is  that  it  feels 
obligated  to  practice  good  forest  management  on  family  members 
lands.  Therefore,  it  is  inhibited  in  its  wood  procurement  operations  on 
these  tracts:  when  pressure  is  on  for  a  large  volume  of  wood,  instead 
of  being  able  to  cut  a  high  volume  per  acre — as  it  would  on  any  othei 
ownerships — the  company  refrains  from  taking  all  the  merchantable 
timber  on  family  lands. 

Lack  of  control  over  price  was  also  cited  as  a  disadvantage  of  the 
agreements. 
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Conditions  in  Agreements 
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Conditions  explicitly  stated  vary  widely  among  companies,  but  sti 
almost  all  agreements  at  least  implicitly  include  the  following  pro-  soi 
visions. 

The  basic  requirement  is  that  the  landowner  grant  first  refusal    

rights  to  the  company.  This  opportunity  means  allowing  the  companj  \"m. 
the  first  option  to  buy  at  market  price  any  timber  the  owner  intends 
to  sell.  In  other  words,  after  the  owner  obtains  bids  for  his  timber,j  jail 
he  is  expected  to  sell  it  to  his  family  company  at  the  price  offered  in 
the  highest  bid  if  the  company  is  willing  to  buy  it  at  that  price.  The 
company  does  not  have  to  outbid  its  competitors;  it  has  only  to  match 
the  highest  bid. 

Another  common  condition  is  first  refusal  rights  on  the  purchase! 
of  any  land  the  owner  might  offer  to  sell  in  the  future.  i 

The  landowner  must  also  assure  that  he  has  good  and  merchantable 
title  to  the  land.  He  must  identify  the  boundaries  of  his  property  and! 
pay  the  taxes  on  the  land.  He  further  agrees  to  allow  the  company 
access  to  his  land  and  egress  from  it.  In  addition,  one  company  requires 
that  the  landowner  not  hold  it  liable  for  damage  or  loss  to  his  timber. 

Companies  accept  responsibility  for  developing  a  management  plan 
for  each  owner's  forest  acreage.  Some  of  the  plans  are  formal,  written 
documents;  others  are  oral  understandings.  This  plan  can  include  an 
inventory  of  the  landowner's  timber,  a  sketch  map  of  predominant 
forest  types,  help  in  site  preparation  and  planting,  and  recommenda- 
tions for  harvesting. 


A  rare  specification  is  the  maximum  pulpwood  volume  the  com- 
)any  will  accept. 

In  agreements  where  the  initial  term  is  spelled  out,  up  to  20  years 
s  common,  but  a  term  of  2  to  10  years  is  acceptable  to  one  firm.  Usually 
ither  party  can  terminate  the  agreement  at  will,  but  sometimes  30 

0  60  days'  written  notice  and  in  one  case  1  year's  notice  is  required. 
)ne  firm  specified  that  the  agreement  is  renewable  yearly,  realizing 
hat  this  annual  contact  helps  to  maintain  a  healthy  rapport  with  the 
andowner.  Only  one  of  the  11  firms  requires  the  landowner  to  pay 

1  maximum  of  50  cents  to  $1  an  acre  for  management  costs  if  he  can- 
■els  the  agreement  before  the  end  of  the  term. 

To  Write  or  Not  to  Write? 

A  number  of  companies  prefer  unwritten  agreements,  l^elieving 
heir  interests  are  best  served  by  informality  and  reliance  on  the 
owner's  good  conscience.  The  risk  of  losing  a  few  unconscionable  own- 
Ijrs'  timber  is  generally  considered  small.  When  moral  obligation  con- 
veyed through  person-to-person  trust  is  replaced  by  the  less  compelling 
|)bligation  of  abiding  by  the  written  word,  the  damage  to  company 
objectives  is  felt  to  be  greater.  Legal  pressure  may  result  in  loss  of 
iprecious  goodwill. 

Almost  half  the  firms  normally  write  some  sort  of  agreement  with 
3ach  owner;  a  few  write  agreements  with  some  owners  but  not  with 
others.  One  company's  policy  is  to  write  contracts  only  if  more  than 
1,000  acres  are  involved.  Another  company  usually  writes  agreements 
only  if  an  owner  asks  for  one.  Some  write  agreements  only  at  the  time 
iwhen  cutting  or  planting  is  scheduled.  Two  companies  had  not  written 
Agreements  before  the  end  of  1973,  but  because  of  competition  from 

i: 

other  companies,  they  are  planning  to  develop  some. 

The  written  agreements  themselves  vary.  Some  specify  exactly 
what  each  party  is  expected  to  do;  some  are  less  detailed.  Many  com- 
panies prefer  an  intermediate  degree  of  documentation,  something  be- 
(tween  a  fully  detailed  written  agreement  and  a  simple  oral  agreement. 
IThey  combine  an  inviting,  friendly  letter  of  intent  with  a  management 
jplan  describing  what  the  company  proposes  to  do  on  the  owner's  prop- 
j6rty,  given  the  opportunity.  Some  companies  merely  provide  the  owner 
(With  written  guidelines  or  a  schedule  indicating  their  intentions  and 
jthe  necessity  for  his  cooperation;  owner  concurrence  is  especially  im- 
iportant  when  he  will  incur  out-of-pocket  costs.  One  company's  written 
agreement  is  a  statement  that  either  party  can  veto  or  postpone  action 
proposed  by  the  other;  the  purpose  is  to  maintain  a  warm  relationship 
;  despite  the  fact  that  company  goals  and  time  schedules  will  not  always 
coincide  with  the  landowner's  desires. 


Conclusion 

A  stock  market  investor  spreads  his  risks  and  hedges  against  ad 
versity  by  maintaining  a  diversified  portfolio.  Similarly,  a  firm  whosi 
business  requires  wood  procurement  generally  is  well  advised  to  owi 
some  forest  land  from  which  to  extract  timber  at  appropriate  times 
to  buy  timber  on  the  open  market  at  favorable  prices  from  landowner; 
who  have  borne  the  risks  of  timber  production  and  the  burdens  of  taxe; 
and  insurance,  and  perhaps  to  obtain  timber  from  any  of  a  number  o 
intermediate  arrangements.  One  of  these  is  the  tree  farm  family. 

The  tree  farm  family  is  regarded  as  a  success  by  nearly  all  th( 
companies.  Most  of  the  firms  interviewed  are  so  well  pleased  witl 
their  families  that  they  wish  to  continue  enlarging  them.  None  wisl 
to  eliminate  their  families.  Some  firms,  however,  would  gladly  sub 
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For  understanding  and  acceptance  of  a  firm's  proposed  actionsBite 
agreements,  management  plans,  letters  and  other  documents  shoul(j 
be  written  in  laymen's  language,  using  everyday  terms  that  are  clea^Jiit 
and  easily  understood. 

Formal  Contracts  Versus  Tree  Farm  Families 

When  each  firm  was  asked  whether  it  had  ever  tried  to  conver 
any  of  its  tree  family  members  to  formal  contracts  or  leases,  the  reph 
was  invariably  negative.  Failure  to  attempt  the  conversion,  however 
does  not  mean  that  firms  would  not  like  to  have  some,  if  not  all,  of  th( 
owners  under  lease  or  contract.  A  few  firms  created  their  tree  farn 
families  precisely  because  some  owners  they  wished  to  draw  into  com 
mitment  were  unwilling  to  subscribe  to  any  more  binding  arrangement 
The  tighter  the  agreement,  the  harder  it  would  be  to  enroll  landowners 
so  the  idea  of  contracts  was  rejected. 

One  firm  offers  long-term  leases  initially  to  anyone  who  will  no 
sell  his  land  outright.  Two  other  firms  were  planning  to  develop  forma 
contracts  but  were  not  yet  ready  to  offer  them  to  landowners;  they  wil 
continue  the  tree  farm  family  agreements,  however,  even  after  the} 
institute  the  contracts.  Both  of  them  had  found  that  some  owners  wan 
the  feeling  of  security  and  continuity  that  goes  with  long-term  con 
tracts.  Sometimes  such  owners  are  middle-aged  or  elderly  people  wh( 
want  to  feel  that  the  company-administered  forest  management  wil 
continue  after  they  die.  Sometimes  they  are  the  heirs  of  such  an  owner 
they  have  enough  of  an  emotional  involvement  in  the  property  to  wan 
to  keep  it  managed  as  the  late  owner  had  chosen,  but  they  do  not  wan 
to  participate  as  much  in  the  management  and  decision-making  as  i; 
implicit  in  tree  farm  family  agreements.  The  long-term  leases  reliev* 
them,  of  course,  of  such  participation. 


'titute  long-term  contracts  or  ownership  in  fee  simple  for  some  of  the 
amily  arrangements  so  that  they  could  gain  tighter  control  over  the 
orest  resources. 
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Short-rotation  sycamore  was  most  profitable  with  good  sites, 
wide  spacings,  and  cutting  cycles  oj  4  or  5  years.  Unless  costs 
can  he  substantially  reduced  and  markets  expanded,  the  system 
appears  to  be  economically  feasible  for  industrial  landowners 
only.  In  most  cases,  annual  income  from  sycamore  did  not  com- 
pare favorably  with  income  from  agricultural  crops. 
Additional  keywords:  Platanus  occidentalis ,  simulation,  yields, 
costs,  returns,   fertilization,  genetic  improvement. 

The  demand  for  wood  products  is  increasing;  yet  forest  land  is 
I  being  lost  to  competing  uses.  Forest  managers  and  wood  fiber  pro- 
cessors are  therefore  seeking  means  of  expanding  raw  material  output 
from  a  declining  resource  base.  One  proposed  solution  is  short- 
srotation  sycamore. 

The  economics  of  short-rotation  sycamore  have  been  analyzed 
previously  (Dutrow  1971);  in  that  study  computer  simulations  were 
based  on  data  from  one  seedling  crop  ( fig.  1 )  planted  in  Georgia 
and  one  subsequent  coppice  crop  ( fig.  2 ) .  Recent  technological 
changes  in  processing  juvenile  fiber  favor  expanded  markets  for 
particle-based  and  reconstituted  wood  products.  These  advances 
along  with  improved  silvicultural  information  justify  a  reexamina- 
tion of  the  economic  feasibility  of  short-rotation  sycamore. 

Data  supporting  detailed  silvicultural  recommendations  are  still 

largely  unavailable  because  widespread  cultivation  of  short-rotation 

sycamore  has  yet  to  occur.    However,  two  additional  coppice  crops 

since  the  original  plantings  showed  undiminished  yields;  data  from 

I  these  crops  are  now  available  for  further  analyses. 

The  present  paper  reexamines  the  economics  of  short-rotation 
sycamore.  The  new  simulations  were  based  on  data  for  the  four 
crops — one  seedling  and  three  coppice.  The  analyses  relate  economic 
considerations  such  as  costs,  yields,  and  prices  to  silvicultural  fea- 
tures such  as  site,  survival,  fertilization,   and  potential  for  genetic 

'Dutrow,  an  economist  with  the  Forest  Service — USD  A,  was  formerly  at  the  Southern 
Forest  Experiment  Station,  New  Orleans,  La.,  and  is  now  at  the  Southeastern  Forest 
Experiment  Station,  Athens,  Ga.  Saucier  is  a  wood  scientist  at  the  Southeastern  Forest 
Experiment  Station  at   Athens. 


!  I? 


^/C^X 


Figure  1. — Four-year-old  sycamore  seedling  crop. 

manipulations.  Comparisons  are  drawn  between  revenues  from 
sycamore  and  those  from  agricultural  crops,  and  implications  forj 
future  research  and  applications  are  discussed. 

Innovations  in  Processing  Juvenile  Sycamore 

Tests  in  Georgia  found  sycamore  suitable  for  producing  corru-i 
gating  medium,  linerboard,  quality  bond  paper,  and  newsprint 
(Georgia  Forest  Research  Council  1973).  One  advantage  of  harvest- 1 
ing  young  sycamore  is  the  utilization  of  the  entire  tree.  The  harvester! 
can  convert  stem,  branches,  bark,  and  leaves  into  chips  in  a  single; 
operation.    Screens  developed  for  use  with  chip-harvesting  systems 


lay  speed  industry  acceptance  of  short-rotation  sycamore.  The 
creens  separate  dirty  chips  into  nearly  clean  wood;  bark,  leaves, 
rash  and  fines;  and  very  fine  bark  and  grit.  The  poor-quality  ma- 
rials  might  be  marketed  as  low-cost  fuel  and  mulch;  the  clean 
mod  would  be  converted  into  pulp. 
Pulp  from  juvenile  sycamore  requires  smaller  amounts  of  bleach- 
ig  and  cooking  liquids,  lower  pressures  and  temperatures,  and 
horter  cooking  cycles  than  conventional  hardwoods  (Ribe  1974). 
n  a  pilot  study  in  which  fiberboard  was  manufactured  by  both  wet 
nd  dry  processes  (Laundrie  and  Fahey  1973),  product  quality  im- 
iroved  with  crop  age;  however,  even  2-year-old  sycamore  produced 
loards  comparable  to  products  from  conventional  hardwoods.  Six- 
ear-old  sycamore  was  found  suitable  for  particleboard  manufacture 
Rice  1973). 

There  are  a  few  shortcomings  to  processing  young  sycamore. 
Jecause  juvenile  wood  has   a  lower  specific   gravity   than   mature 

Figure  2. — Three-year-old  sycamore  coppice  crop. 
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wood,  pulp  yields  from  a  given  volume  of  juvenile  wood  are  small( 
and  expenditures  for  production,  procurement,  transportation,  ai. 
storage  of  a  given  amount  of  wood  are  greater.  Unlike  many  youi; 
hardwood  species,  however,  juvenile  sycamore  has  a  relatively  hij 
specific  gravity  and  long  fibers — approximately  80  to  90  perce: 
of  mature  wood  values  (McGovern  1973,  Saucier  and  Ike  196£ 
Improvements  both  in  tear  and  bursting  strength  and  in  pulp  yiel ; 
would  enhance  marketability. 

Research  should  be  directed  at  minimizing  these  detrimen 
Development  of  genetic  stock  that  grows  faster  and  has  bett 
processing  qualities  would  substantially  reduce  the  existing  defii 
encies. 

Costs 

Costs  to  establish  plantations  are  categorized  as  fixed,  variabl 
or  annual.  Fixed  costs  remain  constant  regardless  of  site,  spacing,  > 
cutting  cycle.  The  major  fixed  cost  of  production  is  site  preparatio 
Sites  should  be  cleared,  raked,  burned,  and  disked  prior  to  settii 
out  seedlings  or  cuttings.  Costs  simulated  here  were  based  on  da 
from  industry.  Where  timber  clearing  or  other  extensive  conversi( 
was  unnecessary,  site  preparation  costs  were  $40  per  acre;  wi 
conversion,  an  additional  $35  per  acre  was  charged.  This  analys 
evaluated  the  $75  per  acre  combined  cost. 

Two  additional  fixed  costs  were  for  weed  control  and  initi 
fertilization.  Whether  weed  control  is  accomplished  chemically  ( 
by  cultivation,  current  costs  are  $25  per  acre;  the  cost  of  initi 
fertilization  is  $50  per  acre.  Energy  crises  and  soaring  chemic 
costs  may  inflate  the  cost  of  both  chemical  control  and  fertilizatio 
Falling  net  revenues  might  be  avoided  by  using  cultivation  and  t 
developing  genetically  improved  stock  that  offers  adequate  yiel( 
without  fertilization. 

The  final  fixed  costs  included  miscellaneous  expenditures  f( 
insect  control,  trucking,  and  management  and  were  estimated  at  J 
per  acre.  Total  fixed  costs  excluding  land  purchase  were  $15 
regardless  of  site,  spacing,  or  cutting  cycle. 

Variable  costs  are  influenced  by  spacing  and  planting  techniqu 
Costs  of  seedlings  or  cuttings,  planting  charges,  and  labor  rates  vai 
directly  with  spacing.  Spacings  evaluated  here  were  1  by  4,  2  by  • 
4  by  4,  and  6  by  4  feet;  seedling  requirements  ranged  from  approx 
mately  11,000  per  acre  for  1-  by  4-foot  spacing  to  2,000  seedling 
per  acre  for  4-  by  6-foot  spacing.  Seedling  costs  were  set  at  $1 
per  thousand.  Cost  of  planting  equipment  was  set  at  $5  per  thousan 
seedlings,  and   supervisory   and  labor   costs   were   set   at   $7.70   pe 
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It 


ei, 

spacing  ( feet ) 

Yi 

iriable  costs 

IS 

1  by  4 

$247.20 

2  by  4 

123.60 

4  by  4 

61.79 

6  by  4 

41.20 

liousand.   The  total  variable  cost  was  $22.70  per  thousand  seedlings. 
!osts  for  each  spacing  were, 

Total  establishment  costs 
( variable  plus  fixed) 

$402.20 
278.60 
216.79 
196.20 

'hese  figures   emphasize  the  economic   impact   of   spacing.     In    the 
ensest  spacing,  variable  costs  were  almost  $250 — more  than   half 

ae  establishment  costs. 

i 

The  earlier  evaluation  of  short-rotation  sycamore  suggested  that 
lorizontal  placement  of  cuttings  might  reduce  the  cost  of  providing 
eedlings  and  setting  them  in  the  soil  (Dutrow  1971).  Experiments 
t  the  Forestry  Sciences  Laboratory  in  Athens,  Georgia,  verified 
lie  cost  reductions,  but  the  two  plantations  established  in  this  man- 
er  were  lost  to  spring  flooding.  Horizontal  planting  would  therefore 
e  advantageous  only  where  sites  are  free  of  flooding. 

In  addition  to  the  fixed  and  variable  costs,  periodic  expenses 
ccur.  An  additional  $0.75  per  ton  was  charged  for  harvesting, 
1.50  per  ton  for  hauling,  and  $50  per  acre  for  refertilization  after 
arvesting.  Another  periodic  cost — the  reestablishment  of  root 
tocks  to  sustain  coppice  crops — was  set  at  initial  establishment  costs 
linus  the  $35  per  acre  cost  of  conversion.  An  additional  $2  per 
ere  per  year  was  charged  to  cover  taxes,  fire  protection,  and  gen- 
ral  management. 

The  combined  harvesting  and  hauling  costs  for  chips  ( $2.25  per 
3n)  were  reported  by  industrial  foresters  experimenting  with  short- 
otation  sycamore  and  by  equipment  manufacturers.  The  costs 
epresent  a  substantial  savings  over  conventional  logging  for  bolts, 
it  three  tons  of  chips  per  cord,  sycamore  can  be  harvested  and 
elivered  to  an  industrial  receiving  point  for  $6.75  per  cord  in 
ontrast  to  at  least  $15  per  cord  for  bolts  (Bellamy  1974,  Myers  1973). 
'he  savings  accrue  largely  from  substituting  machinery  for  man- 
ower.  Short-rotation  sycamore  can  be  clearcut  by  a  machine  similar 
0  a  silage  cropper.  Harvesting,  chipping,  and  then  blowing  the  chips 
ito  a  tractor-drawn  wagon  or  truck  would  be  a  single  operation  for 
ire  j^hich  the  technology  and  even  a  prototype  machine  already  exist. 
jlowever,  a  substantial  acreage  would  have  to  be  converted  to  short- 
otation  sycamore  to  justify  the  expense  of  mechanization.  Two 
lachines  would  cover  the  year-round  needs  for  10,000  acres  of 
ycamore  plantations  (Dutrow  1971). 
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Physical  Yields 

Data  from  the  two  most  recent  coppice  crops  and  from  other 
sycamore  studies  have  confirmed  that  site  selection  is  the  most 
important  decision  in  establishing  sycamore  plantings  (Briscoe  1969, 
Dutrow  1971).  Aeration,  alkalinity,  and  drainage  are  particularly 
significant.  Sycamore  grows  best  on  well-aerated,  fertile,  mildly 
acid  to  mildly  alkaline  soils  with  sufficient  drainage  but  with  some 
ground  water  in  the  root  zone.  Poorly  drained  coastal  plain  sites 
severely  inhibited  growth,  whereas  similar  sites  that  were  well- 
drained  supported  vigorous  growth  (Saucier  et  al.  1972). 

Regardless  of  spacing  and  rotation  length,  yields  varied  drasti- 
cally between  good  and  average  sites  (table  1).  Both  soils  are  undif- 
ferentiated alluvium,  but  they  differ  greatly  in  physical  properties. 
The  good  site  has  approximately  40  percent  sand  and  is  classified 
as  sandy  clay  loam.  The  average  site  has  about  25  percent  sand 
and  is  classified  as  silty  clay. 

Yields  from  the  initial  seedlings  and  those  from  the  first  three 
coppice  crops  showed  that  only  the  3-,  4-,  and  5-year  rotations  and 

Table  1. — Physical  yields  of  short-rotation  sycaviore 


Ik 


Management  options 


Good  site 


Average  site 


4-  by  4-foot  spacing 

3-year  cutting  cycle 
Seedling  yield 
Coppice  yields  ' 
4-year  cutting  cycle 
Seedling  yield 
Coppice  yields 
5-year  cutting  cycle 
Seedling  yield 
Coppice  yields 

6-  by  4-foot  spacing 

3-year  cutting  cycle 
Seedling  yield 
Coppice  yields 
4-year  cutting  cycle 
Seedling  yield 
Coppice  yields 
5-year  cutting  cycle 
Seedling  yield 
Coppice  yields 


M 

lbs. 

per 

acre 

(green 

wei 

ght) 

15.7 

12.0 

25.5 

15.0 

26.0 

20.0 

38.0 

23.0 

35.0 

27.5 

51.2 

35.0 

15.0 

10.5 

24.0 

12.0 

22.0 

15.0 

36.0 

21.0 

30.0 

20.0 

50.0 

35.0 

'Amounts  shown  indicate  average  yield  per  harvest.  With  seven  coppice 
crops,  it  is  assumed  that  yields  would  decline  by  8  percent  at  age  24  for 
3-year  rotations,  10  percent  by  age  32  for  4-year  rotations,  and  12  percent 
by  age  40  for  5-year  rotations. 


the  4-  by  4-  and  6-  by  4-foot  spacings  were  economic  ( table  1 ) .  Data 
were  gathered  and  analyzed  for  shorter  rotations  ( 1  and  2  years ) 
and  closer  spacings  ( 1  by  4  and  2  by  4  feet),  but  the  yields  did  not 
offset  establishment  and  periodic  costs,  even  with  a  wide  range 
of  price  assumptions. 

In  the  analysis,  options  that  showed  a  financial  loss  were  dis- 
carded. A  gradual  yield  dimunition  was  simulated  in  which  the 
decline  was  set  at  8  percent  for  the  3-year  rotation,  10  percent  for 
4  years,  and  12  percent  for  5  years. 

Good  survival  rates  as  well  as  favorable  sites  are  crucial  for 
achieving  simulated  yields.  Unlike  many  planted  hardwoods,  syca- 
more plantations  show  high  survival  rates.  Steinbeck  et  al.  ( 1972 ) 
reported  survival  rates  of  more  than  90  percent  whether  planting 
was  by  hand  or  machine.  Survival  rates  may  be  affected  by  tramp- 
ling from  browsing  animals  and  by  insect  damage,  fire,  and  rodents. 
However,  neither  deer  nor  domestic  livestock  seem  to  prefer  syca- 
more as  browse;  furthermore,  studies  of  sycamore  planted  in  the 
Mississippi  Delta  showed  that  insect  damage  to  foliage  did  not 
seriously  affect  survival.  Fire  and  rodents  offer  potential  but  minor 
hazards.  Kennedy  (1975)  reports  survival  rates  above  85  percent 
for  coppice  crops.  Kormanik  et  al.  (1973)  obtained  similar  results 
after  second  and  third  cutting  cycles. 

Even  with  satisfactory  survival  rates,  yields  are  sensitive  to 
cutting  cycle.  With  extremely  short  cycles  (1  or  2  years )  yields 
are  adversely  affected  by  unfavorable  weather  ( Ribe  1974).  With 
longer  rotations — especially  at  close  spacings — diameter  and  height 
growth  reportedly  decline  (Kormanik  et  al.  1973);  however,  an 
offsetting  benefit  is  the  greater  percentage  of  stem  wood,  which  has 
more  desirable  processing  features  than  crowns  and  limbs. 

Yields  are  subject  to  change  through  genetic  manipulation  of 
growing  stock.  Short  rotations  facilitate  a  rapid  evaluation  of 
genetically  altered  stock. 

Although  fertilization  increases  yields,  nutrient  applications 
might  possibly  be  reduced  without  unacceptable  crop  losses,  even  if 
the  stands  have  been  responding  to  treatment.  Ribe  (1974)  empha- 
sizes that  large  quantities  of  organic  matter  and  nutrients  are  re- 
cycled naturally  through  the  soil  from  annual  litter.  He  also  advo- 
cates cost  reduction  by  fertilizing  with  municipal  sewage  or  pulpmill 
sludge. 

Yields  may  also  be  affected  by  the  time  of  harvesting.  Year- 
round  harvesting  may  reduce  yields.  Steinbeck  et  al.  (1972)  har- 
vested plantations  in  winter,  early  spring,  late  summer,  and  in  fall. 
Although  all  stumps  resprouted,  some  were  killed  by  early  frost, 
and  some  sprouting  was  delayed  until  after  winter. 


Prices  and  Options 

In  the  absence  of  a  short-rotation  sycamore  stumpage  market, 
crop  values  are  necessarily  speculative  and  are  here  based  on  values 
of  analogous  wood  products.  The  hardwood  chip  market  was  the 
basis  for  deriving  sycamore  stumpage  prices.  Harvesting  costs  were 
deducted.  Bark  free  chips  from  green  hardwood  were  worth  $10 
per  ton  at  delivery  in  1974  (Bellamy  1974).  It  is  unlikely  that  the 
mixture  of  bark,  twigs,  leaves,  and  chips  characteristic  of  short- 
rotation  sycamore  would  bring  more  than  $5  per  ton  after  harvesting 
and  hauling  costs  are  deducted.  Prices  assumed  in  the  simulation 
were  $5  per  ton  for  stumpage  and  $10  per  ton  at  the  point  of  delivery 
after  harvesting  costs  were  deducted. 

The  costs,  yields,  and  prices  expected  from  various  cutting 
cycles  and  spacings  were  combined  in  a  variety  of  options  to  calculate 
present  net  worths,  equivalent  annual  incomes,  benefit/cost  ratios, 
and  internal  rates  of  return  (Row  1974).  The  analyses  assumed  eight 
harvests  with  gradually  declining  productivity  and  a  discount  rate 
of  8  percent.   The  questions  considered  were: 

— How  do  different  sites,  cutting  cycles,  and  spacings  affect 
profitability  of  short-rotation  sycamore  investments  for  the 
nonindustrial  landowner  and  for  industry? 

— How  sensitive  are  profits  from  sycamore  plantations  to  vari- 
ations in  stumpage  prices? 

— How  many  coppice  crops  are  needed  to  make  the  investment 
pay? 

— Will  genetic  improvements  be  profitable? 

— Can  sycamore  compete  with  agricultural  crops  grown  on 
similar  soils? 

Implications  for  Nonindustrial  Landowners 

Yield  differences  between  good  and  average  sites  were  critical 
for  nonindustrial  landowners.  Regardless  of  spacing  or  cutting  cycle, 
average  sites  were  unprofitable  when  stumpage  was  $5  per  ton. 

Good  sites  showed  promise  ( table  2 ) .  Yields  were  sensitive  to 
cutting  cycle  and  spacing.  With  5-year  cutting  cycles  and  spacings 
of  either  4  by  4  or  6  by  4  feet,  favorable  sites  provided  present  net 
worths  of  nearly  $100  per  acre,  equivalent  annual  incomes  of  about 
$8  per  acre,  benefit/cost  ratios  of  nearly  1.3,  and  internal  rates  of 
return  of  11  percent.  Though  yields  increased  with  cutting  cycle, 
the  gain  from  4  to  5  years  was  less  than  that  from  3  to  4  years,  an 
indication  that  revenues  rise  at  a  decreasing  rate. 
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Table  2. — Values  with  stum-page  prices  at  $5  per  ton  on  good  sites 


Spacing  and 

Present  net 

Equivalent 

Benefit/ 

Internal 

cutting  cycle 

worth 

annual  income 

cost 

ratc-of-return 



$/acre  

$/$ 

Percent 

4  by  4  feet 

3  years 

N 

N 

0.88 

6 

4  years 

45.45 

3.97 

1.12 

10 

5  years 

96.89 

8.13 

1.28 

11 

6  by  4  feet 

3  years 

N 

N 

0.88 

5 

4  years 

34.40 

3.01 

1.10 

9 

5  years 

92.79 

7.78 

1.28 

11 

'On  average  sites,  all  values  were  negative  (N). 

Returns  were  always  greater  with  4-  by  4-foot  spacings  than 
with  those  of  6  by  4  feet.  The  closer  spacing  apparently  takes  better 
advantage  of  site  potential  than  the  wider  one. 

Implications  for  Industry 

Industrial  landowners  capable  of  processing  short-rotation  syca- 
more in  company  facilities  face  brighter  prospects.  A  $10  per  ton 
sale  price  at  delivery  point  after  an  internal  charge  of  $2.25  per  ton 
for  harvesting  and  hauling  represents  an  imputed  opportunity  cost 
for  industry,  if  it  is  assumed  that  chips  are  available  on  the  open 
market  for  $10  per  ton.  If  the  wood  could  be  grown  on  company 
lands,  harvested,  and  hauled  to  the  delivery  point  for  less  than  $10 
per  ton,  sycamore  would  be  a  profitable  investment  for  industry. 

The  4-  or  5-year  cycles  were  necessary  for  economic  optimization 
(table  3).  On  favorable  sites,  present  net  worth  exceeded  $300  per 
acre  with  a  5-year  cutting  cycle.  Regardless  of  spacing,  3-year  rota- 
tions on  average  sites  showed  losses. 

Industries  dependent  on  wood  fiber  as  a  primary  raw  material 
might  view  losses  differently  than  nonindustrial  landowners.  Short- 
rotation  sycamore  promises  high  wood  fiber  output  per  acre  and 
provides  the  release  of  additional  acres  for  producing  timber  for 
saw  logs  and  veneer  logs  and  for  recreation  and  other  high-value 
uses. 


Sensitivity  of  Profits  to  Stunipage  Prices 

A  frequently  voiced  concern  is  the  minimum  price  at  which 
sycamore  stumpage  can  be  sold  at  a  profit.  Long  hauling  distances 
and  stringent  requirements  for  clean  chips  might  result  in  stumpage 
values  of  only  $3  per  ton,  but  harvesting  economies,  short  hauling 
distances,  and  techniques  for  processing  various  kinds  of  chips  might 


Tables. — Values  with  delivered  price  of  $10 1  ton  on  good  and  average  sites  \ 


Site,  spacing,  and 

Present 

Equivalent 

Benefit/ 

Internal 

cutting  cycle 

net  worth 

annual  income 

cost 

rate-of-return 

$/acre  

$/$ 

Percent 

Good  site 

4  by  4  feet 

3  years 

144.58 

13.73 

1.25 

14 

4  years 

268.10 

23.45 

1.47 

16 

5  years 

330.85 

27.75 

1.59 

17 

6  by  4  feet 

3  years 

133.61 

12.69 

1.24 

14 

4  years 

240.15 

21.00 

1.45 

16 

5  years 

313.51 

26.29 

1.60 

17 

Average  site 

1 

4  by  4  feet 

3  years 

N  ' 

N 

.87 

4 

4  years 

38.38 

3.36 

1.08 

10 

5  years 

134.63 

11.29 

1.27 

12 

6  by  4  feet 

3  years 

N 

N 

.77 

N 

4  years 

4.83 

.42 

1.01 

8 

5  years 

116.50 

9.77 

1.25 

12 

'  N  =  negative  value 

raise  the  price  as  high  as  $10  per  ton.  To  provide  a  range  of  values, 
stumpage  prices  from  $3  to  $10  per  ton  were  analyzed  (table  4).  In 
the  analysis,  price  was  assigned  to  stumpage  only,  and  no  allowance 
was  made  for  harvest  or  haul  expenses.  On  good  sites,  the  longer 
cutting  cycles  were  profitable  at  prices  as  low  as  $4  per  ton  (table  4). 
Present  net  worth  soared  to  over  $500  per  acre  at  $10  per  ton  stump- 
age prices. 

Optimal  Number  of  Coppice  Crops 

In  determining  how  many  coppice  crops  the  initial  rootstock 
can  support  before  revenues  exceed  costs,  an  assortment  of  sites, 
spacings,  and  prices  was  analyzed  (table  5).  The  number  of  successful 
rotations  was  varied  from  one  (initial  planted  seedlings  or  cuttings) 
to  eight  (one  seedling  and  seven  coppice  crops).  With  good  sites 
and  5-year  cutting  cycles,  the  investment  was  profitable  with  as 
few  as  three  crops  for  stumpage  at  $5  per  ton  and  two  crops  with  a 
delivered  price  of  $10  per  ton.  In  both  cases  profits  increased  with 
each  additional  coppice  crop. 

Profit  from  Genetic  Improvement 

In  the  analysis,  it  was  assumed  that  planting  stock  yielding 
10  percent  above  standard  levels  could  be  obtained;  results  were 
also    obtained    for    improved   planting   stock    that   would    maintain 
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Table  4. — Economic  implications  of  various  stiimpage  prices 


Present  net  worth 

Equii 

i^alent  annual 

Site  category 

Stumpage 

($/acre)  at  various 

income  ($/acre)  at 

and  spacing 

price 
($/ton) 

cutting  cycles  ' 

various  cutting 

cycles 

3  years 

4  years 

5  years 

3  years 

4  years 

5  years 

Good  site 

4  by  4  feet 

3 

N-' 

N 

N 

N 

N 

N 

4 

N 

N 

$  8 

N 

N 

$   1 

5 

N 

$  45 

97 

N 

$  4 

8 

6 

$  24 

129 

186 

$   2 

11 

16 

7 

90 

213 

274 

9 

19 

23 

8 

169 

297 

363 

16 

26 

30 

9 

241 

381 

452 

23 

33 

38 

10 

313 

465 

540 

30 

41 

45 

6  by  4  feet 

3 

N 

N 

N 

N 

N 

N 

4 

N 

N 

$   9 

N 

N 

$   1 

5 

N 

$  34 

93 

N 

$  3 

8 

6 

$  20 

112 

177 

$   2 

10 

15 

7 

88 

190 

260 

8 

17 

22 

8 

156 

267 

344 

15 

23 

29 

9 

224 

345 

428 

21 

30 

36 

10 

293 

423 

512 

28 

37 

43 

Average  Site 

4  by  4  feet 

3 

N 

N 

N 

N 

N 

N 

4 

N 

N 

N 

N 

N 

N 

5 

N 

N 

N 

N 

N 

N 

6 

N 

N 

$  31 

N 

N 

N 

7 

N 

$  3 

94 

N 

$0.26 

N 

8 

N 

57 

157 

N 

5 

N 

9 

N 

111 

220 

N 

10 

$18 

10 

$  37 

165 

283 

$  4 

14 

24 

6  by  4  feet 

3 

N 

N 

N 

N 

N 

N 

4 

N 

N 

N 

N 

N 

N 

5 

N 

N 

N 

N 

N 

N 

6 

N 

N 

$   22 

N 

N 

$  2 

7 

N 

N 

80 

N 

N 

7 

8 

N 

$  21 

138 

N 

$  2 

12 

9 

N 

68 

196 

N 

6 

16 

10 

N 

115 

254 

N 

10 

21 

'  Number  of  rotations  = 

3 

^  N  =  negative 

value 

acceptable  growth  rates  (80  percent  of  the  standard)  w^ithout  fertili- 
zation (fig.  3).  On  good  sites,  both  genetic  improvement  options  ap- 
peared advantageous.  With  planting  stock  that  increased  yields  by 
10  percent,  net  worths  for  the  4-year  rotations  doubled,  and  those 
for  the  5-year  cycles  increased  by  50  percent  at  both  spacings.  An 
additional  year  of  growth  is  apparently  necessary  to  realize  the  full 
financial  potential  of  improved  planting  stock. 
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Table  5. — Economics  of  varying  the  number  of  harvests  from  a  single  seed- 
ling planting 


Present  net  worth 

Equivalent  annual 

Site  category, 

Number 

($/acre)  at  various 

income  ($/acre)  at 

price,  and 
spacing  (feet) 

of 
rotations 

cutting  cycles 

various  cutting  cycles 

3  years 

4  years 

5  years 

3  years 

4  years 

5  years 

Good  site 

1 

N  ' 

N 

N 

N 

N 

N 

$5/ton 

2 

N 

N 

N 

N 

N 

N 

stumpage  price 

3 

N 

N 

$  6 

N 

N 

$    1 

4  by  4  feet 

4 

N 

N 

41 

N 

N 

4 

5 

N 

$  8 

64 

N 

$    1 

6 

6 

N 

23 

78 

N 

2 

7 

7 

N 

34 

88 

N 

3 

8 

8 

N 

45 

97 

N 

4 

8 

6  by  4  feet 

1 

N 

N 

N 

N 

N 

N 

2 

N 

N 

N 

N 

N 

N 

3 

N 

N 

$  6 

N 

N 

$   1 

4 

N 

N 

39 

N 

N 

4 

5 

N 

$  0 

61 

N 

$  0 

6 

6 

N 

14 

75 

N 

1 

7 

7 

N 

23 

84 

N 

2 

7 

8 

N 

34 

93 

N 

3 

8 

$10/ton 

delivered  price 

1 

N 

N 

N 

N 

N 

N 

4  by  4  feet 

2 

N 

$   14 

$   77 

N 

$  2 

$11 

3 

N 

98 

172 

N 

13 

20 

4 

$  36 

157 

233 

$   5 

18 

24 

5 

73 

199 

274 

8 

20 

26 

6 

100 

228 

300 

11 

22 

27 

7 

121 

249 

317 

12 

23 

27 

8 

145 

268 

331 

14 

23 

28 

6  by  4  feet 

1 

N 

N 

N 

N 

N 

N 

2 

N 

$   4 

$   68 

N 

$    1 

$10 

3 

N 

82 

160 

N 

11 

19 

4 

$  35 

137 

219 

$   5 

16 

22 

5 

68 

176 

258 

8 

18 

24 

6 

93 

203 

284 

10 

19 

25 

7 

111 

222 

300 

11 

20 

26 

8 

134 

240 

314 

13 

21 

26 

Average  Site  ■ 

1 

N 

N 

N 

N 

N 

N 

$10/ton 

2 

N 

N 

N 

N 

N 

N 

delivered  price 

3 

N 

N 

$   40 

N 

N 

$   5 

4  by  4  feet 

4 

N 

N 

77 

N 

N 

8 

5 

N 

$  6 

101 

N 

$  1 

9 

6 

N 

19 

116 

N 

2 

10 

7 

N 

28 

126 

N 

3 

11 

8 

N 

38 

135 

N 

3 

11 

'  N  =  negative  value 

'  All  values  for  stumpage  at  $5  per  ton  were  negative  on  average  sites. 
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Table  5. — Economics  of  varying  the  number  of  harvests  from  a  single  seed- 
ling planting  (continued) 


Site  category, 
price,  and 
spacing  (feet) 


Number 

of 
rotations 


Present  net  worth 

($/acre)  at  various 

cutting  cycles 


3  years  4  years  5  years 


Equivalent  annual 

income  ($/acre)  at 

various  cutting  cycles 


3  years  4  years  5  years 


6  by  4  feet 


N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

$  22 

N 

N 

$  3 

N 

N 

59 

N 

N 

6 

N 

N 

82 

N 

N 

8 

N 

N 

98 

N 

N 

9 

N 

N 

108 

N 

N 

9 

N 

$  5 

116 

N 

$0.4 

10 

200 


ki 


160  - 
120 

80 

40 

0 

200 

160 
120 

80 

40 


4-by    4-FOOT 


■'V^ 

T? 

.. 

6-by    4-  FOOT    SPACING 


STANDARD    YIELDS 

yZ/\    UNFERTILIZED    YIELDS 

GENETICALLY 
IMPROVED    YIELDS 


^  >"  X  ' 


1 ' .    .    .    . 

;  "  .       .       .       M 


4  -  YEAR     CUTTING    CYCLE 


5-YEAR    CUTTING    CYCLE 


Figures. — Present  net  worth  ($/acre)  of  standard  yields,  unfertilized 
yields,  and  genetically  improved  yields  of  short-rotation  syca- 
more planted  on  good  sites.  Assumptions:  $5 /ton  stumpage 
price,  8  harvested  crops,  8  percent  rate-of-return. 
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On  average  sites,  yields  without  fertilization  were  the  least 
costly,  and  net  worth  was  positive  with  a  5-year  cutting  cycle  at 
both  spacings.  Therefore,  on  average  sites,  it  would  pay  to  invest 
in  improved  planting  stock  that  would  give  satisfactory  yields  with- 
out fertilization. 

Can  Forestry  Compete  with  Agricultural  Crops? 

The  landowner  confronted  with  the  choice  of  planting  sycamore 
and  selling  the  stumpage  at  $5  per  ton  or  planting  agricultural  crops 
has  an  easy  decision.  Best  annual  returns  from  sycamore  stumpage — 
$8.13  per  acre — are  less  than  half  the  returns  anticipated  from  corn 
or  grain,  the  least  profitable  agricultural  options  (table  6).  For 
industrial  landowners  who  can  expect  delivered  prices  of  $10  per 
ton,  however,  sycamore  can  compete  with  the  less  profitable  agri- 
cultural crops. 

Table  6. — Annual  net  returns  from  short-rotation  sycamore  '  and  agricultural 
crops  for  the  Piedmont  area  of  Georgia  (Wise  1974) 


Crops 


Annual  net  return 

($/acre) 


Bermuda  hay 

Oats  and  soybeans 

Oats  and  grain  sorghum 

Soybeans 

Cotton 

Wheat 

Sycamore  (4- by  4-foot  spacing;  $10/ton  delivered) 

Sycamore  (6-  by  4-foot  spacing;  $10/ton  delivered) 

Oats 

Corn 

Grain  Sorghum 

Sycamore  (4-  by  4-foot  spacing;  $5/ton  stumpage) 

Sycamore  (6-  by  4-foot  spacing;  $5/ton  stumpage) 


117.80 
58,65 
45.96 
44.24 
44.04 

35.11 
27.75 
26.69 
24.82 
20.79 

20.48 
8.13 
7.78 


'Good  site,  5-year  cutting  cycle 

Conclusions 

Short-rotation  sycamore  promises  industrial  owners  a  profitable 
way  to  supply  wood  fiber  for  processing  facilities.  Good  sites  and 
4-  or  5-year  cutting  cycles  appear  most  advantageous,  regardless  of 
price,  spacing,  or  number  of  crops  obtained.  Genetics  research  to 
increase  yield  or  decrease  the  need  for  fertilization  would  enhance 
the  financial  feasibility  of  short  rotation  sycamore. 

Private  landowners  dependent  on  stumpage  sales  for  profit  face 
disappointment.    The  lack  of  established  markets,  the  need  for  large 
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capital  outlays,  and  sensitivity  of  profits  to  cost,  site,  and  yield 
interactions  largely  preclude  short-rotation  sycamore  as  a  recom- 
mended forestry  investment  for  nonindustrial  landowners. 
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Lohlolly  pine  survived  outplanting  about 
10  percent  better  than  slash  pine  on  a 
broad  array  of  pine  sites  in  Louisiana  and 
Mississippi.  In  the  15  years  following 
planting,  21  percent  of  loblolly  and  31  per- 
cent of  slash  boles  developed  fusiform  rust 
cankers.  In  both  species,  the  disease  killed 
about  one-third  of  the  pines  that  developed 
stem  infections.  Infections  were  more  fre- 
quent on  intermediate  than  on  wet  or  dry 
sites.  In  volume  and  height  through  age 
15  years,  slash  grew  better  than,  or  as  well 
as,  loblolly  on  essentially  level  sites  with 
poorly  to  imperfectly  drained  silty  soils. 
The  two  grew  about  equally  well  in 
most  other  circumstances.  Projections  of 
heights  to  age  25  years  indicate  that  slash 
will  maintain  its  advantage  over  loblolly 
on  flat,  wet  sites  but  that  loblolly  should 
by  then  equal  or  surpass  slash  in  growth 
and  yield  on  intermediate  and  dry  sites. 
Site  characteristics  associated  with  15-year 
heights  of  dominant  and  codominant  trees, 
in  descending  order  of  importance,  were 
rainfall,  slope,  and  soil  texture. 
Additional  keywords:  Pinus  elliottii, 
Pimis  taeda,  soil-site  relationships,  survi- 
val, height  growth,  volume  increment, 
fusiform  rust  infection. 

What  species  should  I  grow  here?  This 
question  is  asked  and  answered  annually  for 
about  a  million  acres  of  pine  forest  in  12  South- 
ern States  (USDA  FS  1970,  1971,  1972,  1973, 
1975).  On  pine  sites  in  the  tier  of  States  from 
Texas  to  Georgia,  the  choice  is  usually  whether 
to  plant  loblolly  (Pinus  taeda  L.)  or  slash  (P. 
elliottii  Engelm. )   pine.    To  date,  researchers 

'The  author  is  Principal  Sllviculturist,  Southern  Forest  Ex- 
periment Station.  Forest  Service — USDA,  Pineville,  Lou- 
isiana. 


have  provided  only  fragmentary  information 
to  the  forest  manager  on  the  consequences  of 
his  decision  (Muntz  1948,  Wakeley  1954, 
Shoulders  1959,  1970,  Brightwell  1971,  Watson 
and  others  1973,  Cole  1975).  Clearly,  then, 
the  subject  "choice-of-species"  is  as  timely 
today  as  it  was  in  the  mid-1950's  when  the 
Southern  Forest  Experiment  Station,  with  the 
help  of  both  public  and  private  forestry  organ- 
izations, established  113  southern  pine  species 
trials  in  Louisiana  and  Mississippi. 

This  paper  compares  loblolly  and  slash  pine 
performance  through  age  15  years.  Factors 
evaluated  are  first-year  survival,  occurrence 
and  consequence  of  fusiform  rust  (Cronartium 
fu^iforme  Hedge,  and  Hunt  ex.  Cumm. )  infec- 
tion in  the  bole,  height  of  the  dominant  stand, 
and  mean  annual  increment  expressed  as  basal 
area,  total  cubic  volume,  and  merchantable 
cubic  volume.  It  also  reports  in  a  separate 
section  relationships  between  15-year  heights 
of  the  two  species  and  site  characteristics. 
Readers  may  wish  to  skip  this  section  if  their 
main  interest  is  the  relative  performance  of 
the  two  species  on  a  wide  variety  of  sites. 

SITES 

Installations  were  widely  distributed  on 
open  forest  land  in  the  two  States  south  of  a 
line  formed  by  extending  Louisiana's  northern 
boundary  across  Mississippi  ( fig.  1 ) .  Collec- 
tively, they  represented  a  wide  range  of  site 
conditions  (table  1).  When  the  installations 
were  established,  or  soon  thereafter,  the  sites 
were  classified  as  wet,  intermediate,  or  dry 
on  the  basis  of  field  examination  of  the  soil. 
Soils  of  wet  and  intermediate  sites  correspond 
to  Zahner's  (1958)  azonal  and  zonal  soils,  re- 
spectively. Dry  site  soils  have  no  real  counter- 
parts in  Zahner's  site  index  work. 
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Figure  1. — Locations  of  outplantings. 


'   Table  1. — Variation  in  selected  characteristics  of  the 
planting  sites 


Item 

Unit  of 
measure 

Min. 

Max. 

Wet  sites 

Latitude 

Degrees 

30.2 

32.5 

Longitude 

Degrees  88.8 

93.7 

Average  annual  rainfall 

Inches 

52 

72 

Average  growing  season  rainfall 

Inches 

24 

46 

Slope 

Percent 

0 

7 

Organic  matter  in  A^  horizon 

Percent 

0.8 

8.3 

Texture  of  6-10  inch  layer 

Sand 

Percent 

10 

68 

Silt 

Percent 

22 

67 

Clay 

Percent 

6 

30 

Texture  of  16-20  inch  layer 

Sand 

Percent 

9 

62 

Silt 

Percent 

20 

65 

Clay 

Percent 

6 

51 

Intermediate  sites 

Latitude 

Degrees 

30.1 

32.8 

Longitude 

Degrees  88.1 

93.5 

Average  annual  rainfall 

Inches 

47 

72 

Average  growing  season  rainfall  Inches 

24 

46 

Slope 

Percent 

1 

13 

Organic  matter  in  A^  horizon 

Percent 

0.3 

4.0 

Thickness  of  A  horizon 

Inches 

3 

25 

Texture  of  A  horizon 

Sand 

Percent 

20 

89 

Silt 

Percent 

6 

65 

Clay 

Percent 

5 

22 

Texture  of  B  horizon 

Sand 

Percent 

13 

85 

Silt 

Percent 

4 

49 

Clay 

Percent 

11 

56 

Dry  sites 

Latitude 

Degrees 

30.8 

32.3 

Longitude 

Degrees 

93.0 

93.4 

Average  annual  rainfall 

Inches 

46 

56 

Average  growing  season  rainfall 

Inches 

24 

28 

Slope 

Percent 

2 

11 

Organic  matter  in  Aj  horizon 

Percent 

0.2 

1.0 

Texture  of  6-10  inch  layer 

Sand 

Percent 

76 

92 

Silt 

Percent 

5 

19 

Clay 

Percent 

2 

8 

Texture  of  16-20  inch  layer 

Sand 

Percent 

73 

94 

Silt 

Percent 

3 

17 

Clay 

Percent 

3 

10 

Texture  of  36-42  inch  layer 

Sand 

Percent 

66 

94 

Silt 

Percent 

1 

18 

Clay 

Percent 

2 

24 

Wet  site  soils  lacked  prominent,  abrupt 
changes  in  color  or  texture  within  the  surface 
3  or  4  feet.  These  soils  remain  submerged 
or  saturated  with  water  during  wet  periods, 
especially  in  winter.  They  range  in  internal 
drainage  from  very  poor  to  moderately  good. 

The  main  distinguishing  characteristic  of 
intermediate  sites  was  that  the  soils  had  well 
defined  horizons,  which  differed  from  each 
other  in  both  texture  and  color.  These  soils 
are  moderately  well  to  well  drained. 

The  dry  sites  had  a  thick  surface  layer  of 
coarse  sand  to  sandy  loam  soil,  which  might 
or  might  not  grade  into  somewhat  heavier 
material  below  a  depth  of  3  feet.  The  soils 
have  good  to  excessive  internal  drainage  and 
a  limited  capacity  to  store  readily  available 
moisture. 

DESIGN  OF  THE  STUDY 

Three  plots  of  each  species  were  planted  at 
each  location  in  a  randomized  block  design. 
Planting  interval  was  6  feet  within  and  be- 
tween rows.  West  of  the  Mississippi  River, 
gross  plots  contained  11  rows  of  11  trees;  in 
Mississippi  and  the  Florida  Parishes  of  Lou- 
isiana, they  contained  12  rows  of  12  trees  each. 
First-year  survival  was  computed  from  data 
for  the  gross  plots.  All  other  data  were  ob- 
tained from  the  area  occupied  by  the  center 
49  or  64  planting  positions. 

PLANTING  STOCK 

Seedlings  for  the  study  were  grown  in  State 
and  Federal  nurseries  in  Louisiana  and  Mis- 
sissippi. Loblolly  pine  seedlings  planted  east 
of  the  Mississippi  River  were  from  seed  lots 
collected  in  Mississippi,  and  those  planted  west 
of  the  River  were  from  Louisiana  seed  lots. 
Slash  pine  seedlings  for  more  than  80  percent 
of  the  plots  were  produced  from  seed  collected 
in  south  Mississippi  or  the  Florida  Parishes  of 
Louisiana.  Seed  for  the  remaining  stock  was 
obtained  from  a  Georgia  dealer.  No  genetical- 
ly improved  seed  was  used. 

The  stock  was  graded  by  Wakeley's  (1954) 
rules,  and  healthy,  uninjured  morphological 
Grade  1  and  2  seedlings  were  accepted  for 
planting.  Even  so,  the  slash  stock  planted  west 
of  the  River  in  1955  appeared  to  have  been 
grown  in  over-dense  beds,  which  probably  re- 
duced its  potential  to  survive. 
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PLANTING  AND  REPLANTING 

Nineteen  of  the  installations  were  planted 
in  January  1954,  42  in  1955,  38  in  1956,  12  in 
1957,  and  2  in  1958.  To  minimize  survival  ef- 
fects on  yield,  mortality  was  replaced  after  1 
year,  as  follows.  In  Mississippi  and  the  Florida 
Parishes  of  Louisiana,  survivors  on  inadequate- 
ly stocked  plots  were  destroyed,  and  plots  were 
completely  replanted.  A  few  plots  were  de- 
stroyed and  replanted  more  than  once.  In 
Louisiana  west  of  the  River,  individual  dead 
or  missing  seedlings  were  replaced  with  1-0 
nursery  stock,  or  the  entire  outplanting  was  de- 
stroyed and  replanted.  Replacement  trees  be- 
came a  part  of  the  established  stand  if  they 
survived  but  were  not  included  in  the  compu- 
tation of  first-year  survival. 

MEASUREMENTS  AND  ANALYSIS  OF  DATA 

Survival  was  inventoried  at  the  end  of  the 
first  growing  season.  Subsequent  inventories 
when  trees  on  most  plots  in  an  installation 
were  2  or  3,  10,  and  15  years  old  provided  in- 
formation on  stocking,  growth  and  yield,  and 
field  infections  of  fusiform  rust. 

Soil  in  each  block  of  each  installation  was 
sampled  and  analyzed  for  the  properties  listed 
in  table  1.  In  addition,  one-third  and  15  at- 
mosphere moisture  percents  were  determined 
for  the  16-20  inch  layer  of  wet  site  soils,  the 
B  horizon  of  intermediate  soils,  and  the  16-20 
and  36-40  inch  layers  of  dry  site  soils.  These 
properties  had  been  identified  as  the  physical 
soil  characteristics  most  likely  to  be  associated 
with  tree  growth   (Coile  1952,  Zahner  1958). 

Latitude  and  longitude  of  each  installation 
were  scaled  from  maps.  Rainfall  information 
was  compiled  from  U.  S.  Weather  Service  rec- 
ords for  weather  stations  nearest  to  each  in- 
stallation. 

One  to  three  blocks  in  an  installation  con- 
tributed data  on  first-year  survival  (table  2). 
Fewer  plots  were  available  for  assaying 
heights,  growth  and  yield,  and  fusiform  rust 
infection  because  no  plot  having  less  than  20 
percent  of  the  original  planting  spaces  occu- 
pied at  the  last  inventory  or  with  less  than 
three-fourths  of  the  stand  in  trees  of  the  desig- 
nated species  was  used  in  these  evaluations. 
(Errors  in  replanting  were  responsible  for 
trees  of  the  wrong  species  being  present.) 
Plots  which  were  seriously  damaged  by  wild- 


Table  2. — Number  of  installations  supplying  information  on 
survival,  growth,  and  yield  of  loblolly  and  slash 
pine 


Installations  with — 

Total 

Site  class 

1  block 

2  blocks 

3  blocks 

and  stand 

containing 

containing 

containing 

instal- 

characteristic 

both 

both 

both 

lations 

species 

species 

species 



Number 

-- 

Wet  sites 

First-year 

survival 

1 

2 

35 

38 

Height  of  dominant 

stand 

6 

2 

19 

27 

Fusiform  rust 

infection 

2 

4 

12 

18 

Growth  and  yield 

2 

4 

12 

18 

Intermediate  sites 

First-year 

survival 

6 

6 

53 

65 

Height  of  dominant 

stand 

8 

10 

32 

50 

Fusiform  rust 

infection 

9 

13 

23 

45 

Growth  and  yield 

9 

13 

23 

45 

Dry  sites 

First-year 

survival 

0 

0 

10 

10 

Height  of  dominant 

stand 

1 

2 

7 

10 

Fusiform  rust 

infection 

2 

4 

3 

9 

Growth  and  yield 

2 

4 

3 

9 

fire  or  hurricanes  were  also  excluded.  In  addi- 
tion, no  plot  was  used  in  basal  area,  volume, 
or  fusiform  rust  summaries  if  more  than  one- 
third  of  the  trees  present  at  age  2  or  3  years 
had  died  from  causes  other  than  fusiform  rust 
infection  of  the  main  bole.  And  plots  of  both 
species  in  a  block  had  to  meet  these  criteria 
for  data  from  the  block  to  be  used. 

Diameters  (at  breast  height)  and  total 
heights  of  all  trees  were  measured  at  age  10 
years.  At  age  15,  the  inventory  included  meas- 
urement of  diameters  of  all  trees  and  of  total 
heights  and  upper  stem  dimensions  of  12  ran- 
domly selected  sample  trees  per  plot.  Total 
heights  of  other  randomly  selected  trees  were 
measured  if  they  were  needed  to  provide  a 
sample  of  at  least  10  dominant  and  codominant 
trees  on  each  plot  for  estimating  average 
height  of  the  dominant  stand. 

Sample  tree  volumes  were  determined  by 
the  height  accumulation  procedure  (Grosen- 
baugh  1954).  Volumes  per  acre  for  individual 
plots  were  determined  by  applying  volume- 
basal  area  ratios  of  the  12-tree  sample  to  plot 


basal  areas,  after  the  latter  were  converted 
to  per  acre  values  (Lohrey  and  Dell  1969). 
Total  and  merchantable  cubic  foot  volumes, 
outside  bark,  were  estimated.  Total  volumes 
included  all  trees  0.6  inch  in  d.b.h.  and  larger 
to  a  0-inch  top;  merchantable  volumes  included 
trees  4.6  inches  in  d.b.h.  and  larger  to  a  4.0-inch 
top. 

The  growth  data  presented  in  this  report 
were  adjusted  to  minimize  differences  in  age 
of  individual  plots  in  an  installation  in  one 
of  two  ways:  (1)  heights  in  the  few  plots 
that  were  1  or  2  years  younger  than  others  in 
an  installation  were  adjusted  linearly  to  com- 
pensate for  age  difference;  (2)  volume  and 
basal  area  growth  are  reported  as  mean  annual 
increment  based  on  the  actual  age  of  trees  on 
individual  plots  when  the  inventory  was  made. 

Where  possible,  data  for  individual  installa- 
tions were  evaluated  by  analyses  of  variance, 
with  a  0.05  level  of  significance  for  differences 
between  species.  Mean  annual  volume  incre- 
ments were  also  analyzed  by  co variance;  suc- 
cessfully established  trees  minus  those  that 
succumbed  later  to  fusiform  rust  was  a  con- 
comitant variable.  The  purpose  of  the  covari- 
ance  analyses  was  to  determine  differences  in 


yields  if  the  two  species  had  survived  equally 
well.  In  most  cases,  results  of  the  variance  and 
CO  variance  analyses  agreed;  so  only  results  of 
the  analyses  of  variance  are  reported. 

Heights  at  age  15  years  were  related  to  the 
soil,  geographic,  slope,  and  climatic  character- 
istics of  the  site  by  regression  analyses.  Vari- 
ables were  selected  for  inclusion  in  the  equa- 
tion by  Grosenbaugh's  (1967)  system  for  com- 
binatorial screening  of  multivariate  regres- 
sions. Since  pairing  of  species  was  not  required 
in  these  analyses  and  since  about  one-third 
of  the  plots  were  used  to  test  the  accuracy  of 
the  equations,  the  numbers  of  plots  included 
in  individual  regressions  (Appendix)  were  dif- 
ferent from  those  listed  in  table  2. 

FIRST-YEAR  SURVIVAL 

For  all  installations,  first-year  survival  aver- 
aged 77  percent  for  loblolly  pine  and  69  percent 
for  slash  pine.  Differences  between  species 
were  not  significant  in  about  three-fourths  of 
the  installations  that  contained  more  than  one 
replication  of  each  species  (table  3).  Slash 
pine  survived  better  than  loblolly  in  only  1 
percent  of  these  installations;  loblolly  survived 


Table  3. — Perjormance  of  loblolly  and  slash  pine  on  wet,  intermediate,  and  dry  sites 


Item 

First 

year 

survival 

Fusiform  rust 

Height 
at  15 
years 

Mean  annual 
increment  per  acre 

Stem 
canker 

Mortality 

Basal 
area 

Total 
volume ' 

Merch. 
volume ' 

Wet  sites 

Loblolly  sig.  better ' 
Slash  sig.  better 
No  sig.  diff . 

Intermediate  sites 
Loblolly  sig.  better 
Slash  sig.  better 
No  sig.  diff. 

Dry  sites 

Loblolly  sig.  better 
Slash  sig.  better 
No  sig.  diff. 

All  sites 

Loblolly  sig.  better 
Slash  sig.  better 
No  sig.  diff. 


Percent  of  installations 


24 

0 

76 

27 

2 

71 

20 

0 

80 

25 

1 

74 


31 

0 

69 

31 

0 

69 

71 

0 

29 

36 

0 

64 


19 
6 

75 

17 

0 

83 

43 

0 

57 

20 

2 

78 


0 

6 

57 

19 

43 

75 

0 

20 

10 

8 

90 

72 

0 

0 

11 

0 

89 

100 

0 

14 

24 

10 

76 

76 

0 

0 

25 

31 

75 

69 

6 

6 

11 

11 

83 

83 

0 

0 

14 

14 

86 

86 

3 

3 

15 

17 

82 

80 

•Cubic  feet  (o.b.)  in  trees  >  0.6"  d.b.h.  to  0"  top. 

'Cubic  feet  (o.b.)  in  trees  >  4.6"  d.b.h.  to  4"  top. 

'  Better  means  higher  first  year  survival,  less  fusiform  rust  infection  and  mortality,  taller,  and  higher  mean 
annual  increment. 
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better  than  slash  in  25  percent.  Included  a- 
mong  the  latter,  however,  were  15  installations 
that  were  planted  with  slash  pine  seedlings 
from  over-dense  nursery  beds.  Loblolly  sur- 
vived better  than  slash  in  88  percent  of  the 
plantations  where  this  stock  was  used.  Where 
other  slash  pine  stock  was  planted,  loblolly 
survived  better  in  only  7  percent  of  the  wet 
site  installations,  17  percent  of  intermediate 
site  installations,  and  14  percent  of  dry  site 
installations  that  could  be  evaluated  statisti- 
cally; slash  pine  survived  better  than  loblolly 
on  one  intermediate  site  installation. 

Both  species  survived  best  on  wet  and  poor- 
est on  dry  sites  (fig.  2).  For  the  two  species 
combined,  first-year  survival  averaged  80  per- 
cent on  wet  sites,  72  percent  on  intermediate 
sites,  and  54  percent  on  dry  sites. 

FUSIFORM  RUST 

Overall,  31  percent  of  the  slash  pines  pre- 
sent at  age  2  or  3  developed  one  or  more  stem 
infections  of  fusiform  rust  by  age  15  years, 
compared  to  21  percent  for  loblolly  pines.  In 
none  of  the  59  installations  that  supplied  sta- 
tistically analyzable  data  did  significantly 
fewer  slash  stems  develop  cankers  than  lob- 
lolly (table  3).  Fewer  loblolly  than  slash 
pines  had  cankers  in  36  percent  of  the  installa- 
tions. The  trend  toward  greater  stem  infection 
in  slash  than  in  loblolly  was  evident  on  all 
sites  (fig.  3). 

Comparisons   within   species  indicated   that 


seed  source  influenced  rust  infection  of  both 
species.  Georgia  slash  appeared  to  be  less  sus- 
ceptible than  south  Mississippi  slash  to  rust 
invasion  of  the  bole.  Similarly,  Louisiana  lob- 
lolly was  less  susceptible  than  Mississippi  lob- 
lolly to  the  disease.  Other  studies  have  shown 
that  host  and  pathogen  have  genetic  strains 
that  vary  in  resistance  to  the  disease  and  in 
ability  to  infect  the  host  (Wells  and  Switzer 
1975,  Grigsby  1973,  Crow  1964,  Wells  and 
Wakeley  1966,  Snow  and  others  1975). 

Both  species  were  more  severely  infected  on 
intermediate  than  on  wet  or  dry  sites.  This  dif- 
ference arose  in  part  because  Louisiana  lob- 
lolly was  planted  less  frequently  on  intermedi- 
ate than  on  other  sites,  but  other  unidentified 
factors  also  contributed. 

By  age  15  years,  stem  infections  were  about 
equally  lethal  in  the  two  species  and  had  killed 
about  one-third  of  the  trees  that  developed 
them.  Because  slash  pine  was  infected  more 
frequently  than  loblolly,  it  sustained  higher 
mortality  from  the  disease  (table  3,  fig.  3). 

HEIGHT 

At  age  10  years,  average  heights  of  dominant 
and  codominant  loblolly  pines  in  individual  in- 
stallations ranged  from  4  to  40  feet.  Slash  pine 
height  varied  from  10  to  36  feet.  The  two  spe- 
cies differed  little  in  10-year  heights  in  installa- 
tions on  intermediate  and  dry  sites,  but  slash 
tended  to  be  taller  than  loblolly  pine  on  wet 
sites    (fig.  4).    Because   15-year  results  were 
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Figure  2. — First-year  survival  of  loblolly  and  slash  pines.   (In  this  and  other  fig- 
ures, diagonal  lines  represent  equal  performance  by  the  two  species.) 
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Figure  3. — FusiforTU  rust  infection  and  mortality    in    loblolly    and     slash    pines 
through  age  15  years. 


also  available,  the  10-year  data  were  not  an- 
alyzed statistically. 

By  age  15  years,  slash  was  taller  than  lob- 
lolly pine  in  57  percent  of  the  installations  on 
wet  sites  (table  3).  In  the  remaining  43  per- 
cent, the  species  did  not  differ  significantly 
in  average  height  of  dominant  and  codominant 
trees.  Overall,  slash  averaged  35  feet  and  lob- 
lolly 28  feet  on  wet  sites.  Slash  pine  was  taller 
than  loblolly  in  about  10  percent  of  the  instal- 
lations on  intermediate  and  dry  sites.  But 
neither  species  excelled  significantly  in  height 
in  90  percent  of  the  installations.  Slash  and 
loblolly  averaged  40  and  39  feet,  respectively, 
in  height  on  intermediate  sites,  and  42  and  40 
feet  on  dry  sites. 

To  see  how  the  two  species  might  compare 
at  age  25  years,  actual  heights  of  the  dominant 
stand  at  age  15  years  were  projected  forward 
10  years  by  means  of  Farrar's  ( 1973)  equations 


for  Miscellaneous  Publication  50  (USD A  1929) 
site  index  curves.  ( In  evaluating  the  predicted 
heights,  it  must  be  recognized  that  the  values 
may  have  been  biased  somewhat  by  applying 
southwide  curves  to  Mississippi  and  Louisiana 
sites.  The  risk  seemed  worth  taking  since  no 
local  curves  were  available.) 

The  projections  indicate  that  slash  pine  will 
maintain  a  5-foot  or  greater  height  advantage 
over  loblolly  in  52  percent  of  the  installations 
on  wet  sites,  and  the  species  will  differ  less 
than  5  feet  in  44  percent  of  them.  Loblolly  is 
projected  to  be  5  feet  or  more  taller  than  slash 
in  36  percent  of  the  installations  on  intermedi- 
ate sites  and  5  feet  or  more  shorter  than  slash 
on  12  percent.  On  dry  sites,  dominant  and  co- 
dominant  loblollies  are  expected  to  average  5 
or  more  feet  taller  than  slash  trees  in  20  per- 
cent of  the  installations  and  to  differ  from  slash 
by  less  than  5  feet  in  80  percent. 
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Figure  4. — Heights  of  dominant  and  codominant  loblolly  and  slash  pines  at  various  ages 
MEAN  ANNUAL  INCREMENT 


Basal  area. — Mean  annual  basal  area  growth 
of  all  surviving  trees  averaged  7.90  ft2  per  acre 
for  loblolly  and  7.62  ft2  per  acre  for  slash  pine. 
Moreover,  the  two  species  grew  in  basal  area 


at  similar  rates  in  75  percent  of  the  installa- 
tions on  wet  sites,  72  percent  of  the  installa- 
tions on  intermediate  sites,  and  all  installations 
on  dry  sites  for  which  analyses  of  variance 
could  be  made  (table  3). 


Species  differences  in  basal  area  growth 
varied  by  site  ( fig.  5 ) .  On  wet  sites,  slash  pine 
basal  area  increment  was  greater  than  loblolly 
increment  in  19  percent  of  the  installations; 
but  on  intermediate  sites,  loblolly  excelled  in 
20  percent  of  the  installations. 

Volume. — Species  differences  in  mean  an- 
nual volume  increment  were  similar  whether 
volumes  were  computed  for  trees  >  0.6  inch 
in  d.b.h.  to  0-inch  top  or  for  trees  >  4.6  inches 
in  d.b.h.  to  a  4.0-inch  top  (fig.  6).  Total  vol- 
umes averaged  about  54  percent  greater  than 
merchantable  volumes  for  loblolly  and  42  per- 
cent greater  for  slash  pine,  reflecting  greater 
numbers  of  trees  below  4.6  inches  in  d.b.h.  on 
loblolly  than  on  slash  pine  plots.  Since  trees 
were  planted  at  a  6-  by  6-foot  spacing,  total 
mean  annual  increment  to  age  15  probably 
indexes  productivity  of  the  sites  more  precisely 
than  merchantable  mean  annual  increment. 
For  this  reason,  only  total  mean  annual  incre- 
ments will  be  discussed. 

In  4  of  the  16  installations  on  wet  sites  that 
were  analyzed  for  differences  in  volume,  slash 
grew  at  a  greater  annual  rate  and  averaged  122 
ft3  (o.b. )  per  acre  more  growth  than  loblolly 
each  year.  Differences  between  species  were 
not  significant  in  the  remaining  analyses  of  wet 
site  installations.  Overall,  slash  averaged  183 
ft3  (o.b.)  growth  per  acre  per  year  and  loblolly 
138  ft3. 

For  intermediate  site  installations,  slash  pine 
volume  growth  was  greater  than  loblolly  in 
four  installations  and  less  than  loblolly  growth 
in  two  installations  where  analyses  were  pos- 


sible. For  all  installations  on  intermediate 
sites,  total  mean  annual  increment  averaged 
177  ft3  per  acre  for  loblolly  and  165  ft^  per 
acre  for  slash. 

The  seven  analyses  of  dry  site  data  produced 
only  one  significant  difference  between  species 
in  total  mean  annual  increment.  In  that  instal- 
lation slash  pine  excelled.  Volume  growth  was 
surprisingly  good  on  dry  sites:  loblolly  aver- 
aged 197  ft3  and  slash  averaged  205  ft^  (o.b.) 
per  acre  per  year  in  trees  0.6  inch  in  d.b.h.  and 
larger.  Possibly,  the  young  stands  had  not 
yet  suffered  unduly  from  these  soils'  limited 
capacity  to  supply  moisture. 

RELATIONSHIP  BETWEEN   HEIGHTS 
AND  SITE  CHARACTERISTICS 

Regression  analyses  were  made  to  further 
define  the  characteristics  of  wet,  intermediate, 
and  dry  sites  that  were  associated  with  heights 
of  the  dominant  stands  at  age  15  years.  Fea- 
tures of  these  sites  included  in  the  analyses  are 
listed  in  table  1.  Squared  and  cubed  powers 
of  many  of  these  characteristics  were  also 
screened  by  Grosenbaugh's  (1967)  REX  pro- 
cedure for  inclusion  in  the  "best-fit"  solution. 
Actual  regression  equations,  numbers  of  plots 
in  each  regression,  and  goodness  of  fit  statistics 
are  given  in  the  Appendix. 

Wet  sites. — The  "best-fit"  equations  for  both 
species  indicate  that  average  heights  of  dom- 
inant and  codominant  trees  declined  as  average 
growing  season  rainfall  increased.  Jackson 
(1962)  reported  a  similar  response  of  slash 
pine     to     growing     season     rainfall     (March 
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Figure  5. — Mean  annual  basal  area  increment,  all  trees. 
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Figures. — Mean  annual  cubic-foot  incretnent  of  loblolly  and  slash  pine  to  age  15 
years  in  trees  >  0.6  inch  in  d.b.h.  to  0-inch  top  (total)  and  in  trees 
>  4.6  inches  in  d.b.h.  to  4.0-inch  top  (merchantable). 


through  August  in  his  study )  in  regions  where 
annual  rainfall  was  50  inches  or  more  and 
attributed  it  to  the  depressive  effects  of  re- 
duced soil  aeration  during  the  period  of  most 
active  height  growth.  Probably  the  relation- 
ship is  more  complex  than  Jackson  indicated, 
and  additional  research  is  needed  to  isolate  all 
factors  involved.  In  the  present  experiment, 
average  annual  rainfall  was  the  first  factor 
to  enter  "best-fit"  regressions.  It  accounted 
for  62  percent  of  the  variation  in  slash  and  57 
percent  of  the  variation  in  loblolly  pine  heights 
at  age  15  years. 

A  slope  of  about  0.5  percent  was  optimum  for 
growth  of  both  species,  and  heights  declined 
as  slope  became  greater  or  less.  Zahner  ( 1958 ) 
reported  a  similar  relationship  between  slope 
and  site  index  of  loblolly  pine  on  azonal  soils. 

Heights  also  varied  directly  with  percent 
organic  matter  in  the  A^  horizon.  Probably  or- 


ganic matter  improved  soil  structure  and  soil 
aeration. 

Clay  content  of  the  6-10  inch  layer  and  its 
square  were  the  only  textural  variables  in  the 
"best-fit"  slash  regression.  In  the  absence  of 
other  variables,  clay  in  this  layer  was  positive- 
ly correlated  with  height.  In  the  presence  of 
other  variables  in  the  equation,  the  slope  of 
the  line  was  negative  when  clay  comprised  less 
than  19  percent  of  the  soil  particles  and  posi- 
tive when  it  comprised  more.  The  reason  the 
relationship  changed  when  other  variables 
were  included  is  unclear.  In  any  case,  texture 
affected  height  less  than  other  factors  in  solu- 
tions of  the  equations  for  representative  soil 
textures  and  site  conditions   (table  4). 

The  regression  for  loblolly  pine  indicated 
that  its  heights  were  greater  if  the  6-10  inch 
layer  was  loam  than  if  it  was  heavier  or 
lighter,  and  if  the  16-20  inch  layer  contained 
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Table  4. Estimated  heights  of  dominant  and  codominant  trees  at  age  15  years  on  wet  sites 


Average 
growing 
season 
rainfall 


Organic 
matter  in 
A-horizon 


Slope 


Inches 
28 


—  Percent  — 
0.5  0 


2.5 


38 


0.5 


2.5 


Texture  of 

6-10  inch 

layer 


Loblolly  pine  on  soil 
having  in  16-20  inch  layer 


20%  sand 


Sandy  loam ' 

24.9 

Loam  ■ 

27.9 

Silt  loam  ' 

27.2 

Sandy  loam 

27.5 

Loam 

30.5 

Silt  loam 

29.8 

Sandy  loam 

23.4 

Loam 

26.4 

Silt  loam 

25.7 

Sandy  loam 

37.0 

Loam 

40.0 

Silt  loam 

39.3 

Sandy  loam 

39.6 

Loam 

42.5 

Silt  loam 

41.9 

Sandy  loam 

35.5 

Loam 

38.5 

Silt  loam 

37.8 

Sandy  loam 

9.5 

Loam 

12.5 

Silt  loam 

11.8 

Sandy  loam 

12.1 

Loam 

15.1 

Silt  loam 

14.4 

Sandy  loam 

8.0 

Loam 

11.0 

Silt  loam 

10.4 

Sandy  loam 

21.6 

Loam 

24.6 

Silt  loam 

23.9 

Sandy  loam 

24.2 

Loam 

27.2 

Silt  loam 

26.5 

Sandy  loam 

20.1 

Loam 

23.1 

Silt  loam 

22.4 

45%  sand 


Feet 

28.6 
31.5 

31.1 
34.1 

27.1 
30.1 


40.7 
43.6 

43.2 
46.2 

39.2 
42.2 


13.2 
16.2 

15.8 
18.7 

11.7 
14.7 


25.3 
28.3 

27.8 
30.8 

23.8 
26.8 


Slash 
pine 


34.3 
30.5 
31.1 
40.4 
36.6 
37.2 
37.8 
34.0 
34.6 

44.0 
40.2 
40.8 
50.1 
46.3 
46.9 
47.5 
43.8 
44.4 

20.7 
16.9 
17.5 
26.8 
23.0 
23.6 
24.2 
20.4 
21.0 

30.4 
26.6 
27.2 
36.5 
32.7 
33.3 
33.9 
30.1 
30.8 


'65%  sand,  25%  silt,  10%  clay 
'  40%  sand,  40%  silt,  20%  clay 
'20%  sand,  65%.  silt,  15%  clay 


45  percent  sand  than  if  it  contained  more  or 
less.  Probably  w^et  site  soils  containing  less 
than  45  percent  sand  in  the  16-20  inch  layer 
are  too  poorly  aerated  for  maximum  loblolly 
pine  development,  and  those  that  contain  more 
store  insufficient  available  moisture. 

The  regressions  predicted  similar  15-year 
heights  for  slash  and  loblolly  pines  on  level  to 
slightly  sloping  wet  sites  having  about  40  per- 
cent sand,  40  percent  silt,  and  20  percent  clay 
in  the  6-10  inch  layer  and  45  percent  sand  in 


the  16-20  inch  layer  of  soil.  For  other  combina- 
tions of  rainfall,  slope,  and  soil  texture  repre- 
sentative of  the  wet  sites,  the  regressions  pre- 
dicted greater  heights  for  slash  than  for  lob- 
lolly pine. 

The  slash  pine  equation  accounted  for  75 
percent  of  the  variation  in  15-year  heights  of 
dominant  and  codominant  trees  on  wet  sites 
and  predicted  69  percent  of  the  heights  on 
which  it  was  based  within  ±  5  feet  (table  5). 
In  an  independently  drawn  sample  of  29  obser- 
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Table  5. — Departures  of  observed  from  predicted  heights  in  regression  analyses 


Species 
site  and 

Differences  between  observed  and  predicted  values  of 

no  more 

than — 

sample 

±  2  feet 

±  5  feet 

±  10  feet 

±  2  feet 

±  5  feet 

-+- 

10  feet 

Number  of  observations 

Percent  of  observations  - 

Observations  included  in 

regression  solution 

Loblolly  pine 

Wet  sites 

15 

30 

47 

32 

64 

100 

Intermediate 

sites 

28 

60 

87 

29 

62 

90 

Dry  sites 

15 

26 

27 

56 

96 

100 

Slash  pine 

Wet  sites 

11 

36 

50 

21 

69 

96 

Intermediate 

sites 

29 

64 

91 

32 

70 

99 

Dry  sites 

8 

24 

27 

30 

89 

100 

Additional  independent  ( 

sbservations 

Loblolly  pine 

Wet  sites 

4 

14 

21 

16 

56 

84 

Intermediate 

sites 

13 

29 

44 

29 

63 

96 

Slash  pine 

Wet  sites 

9 

15 

27 

31 

52 

93 

Intermediate 

sites 

14 

28 

42 

32 

64 

95 

vations,  it  predicted  52  percent  within  ±  5 
feet.  The  loblolly  pine  regression  explained 
80  percent  of  the  variation  in  loblolly  pine 
heights  and  predicted  64  percent  of  the  values 
on  which  it  was  based  within  ±  5  feet.  It  pre- 
dicted 56  percent  of  an  independent  set  of  25 
observations  within  ±:  5  feet. 

Intermediate  sites. — Both  slash  and  loblolly 
pine  regressions  indicated  that  heights  declined 
as  growing  season  rainfall  increased  and  that 
trees  were  taller  on  slightly  sloping  than  on 
essentially  level  sites.  A  slope  of  about  4  per- 
cent was  optimum  for  slash  pine.  The  loblolly 
pine  curve  did  not  culminate,  but  slopes  greater 
than  2  percent  had  little  impact  on  predicted 
heights.  Zahner  (1958)  reported  a  simple  neg- 
ative relationship  between  slope  and  loblolly 
pine  site  index  for  zonal  soils.  He  also  reported 
that  thickness  of  the  A  horizon  influenced  site 
index  of  zonal  soils.  The  latter  variable  did 
not  appear  in  the  "best-fit"  regression  in  the 
present  study. 

Within  the  range  of  textures  encountered  in 
the  study,  the  equations  predicted  slightly 
greater  heights  for  both  slash  and  loblolly  pine 
if  the  B  horizon  was  loam  than  if  it  was  silt 
or  clay  ( table  6 ) .    These  results  agree  in  gen- 


eral with  Zahner's  (1958)  findings  for  zonal 
soils. 

Solutions  of  the  intermediate  site  equations 
for  representative  rainfalls,  slopes,  and  soil 
textures  usually  showed  height  differences  of 
5  feet  or  less  between  the  two  species  on  simi- 
lar sites.  They  indicated,  however,  a  height 
advantage  of  more  than  5  feet  for  slash  pine 
in  regions  of  high  average  growing  season  rain- 
fall on  soils  having  silt  loam  B  horizons. 

The  slash  pine  regression  accounted  for  42 
percent  of  the  variation  in  height  of  the  dom- 
inant stand  and  predicted  70  percent  of  the 
heights  on  which  it  was  based  within  ±  5 
feet.  It  predicted  64  percent  of  an  independent 
set  of  44  observations  within  it  5  feet.  The 
loblolly  pine  regression  accounted  for  43  per- 
cent of  the  variation  in  height  and  fit  the  data 
about  as  well  as  the  slash  pine  regression 
(table  5). 

Dry  sites. — Fewer  observations  were  avail- 
able to  develop  relationships  between  heights 
and  site  characteristics  for  dry  than  for  inter- 
mediate and  wet  sites.  Therefore,  only  linear 
expressions  of  soil  textures  and  available  soil 
moisture  were  fitted,  and  no  data  were  re- 
served to  test  the  regression. 
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Table  6. — Estimated  heights  of  dominant  and  codominant  trees  at  age  15  years  on  intermediate  sites 


'  20%  sand,  65%  silt,  15%  clay. 
'  40%  sand,  40%  silt,  20%  clay. 
'  30%  sand,  35%  silt,  35%  clay. 
*25%  sand,  25%  silt,  50%  clay. 


Average  growing  season 

Average  growing  season 

Slope 

Texture  of 
B  horizon 

rainfall  of  28  inches 

rainfall  of  38  inches 

Loblolly  pine 

Slash  pine 

Loblolly  pine 

Slash  pine 

Percent 

Feet 

1 

Silt  loam ' 

36.3 

39.7 

28.1 

33.0 

Loam  ^ 

39.1 

40.0 

30.9 

33.3 

Clay  loam  ^ 

37.5 

36.7 

29.3 

30.0 

Clay* 

36.8 

34.7 

28.6 

28.0 

3 

Silt  loam 

39.3 

44.3 

31.1 

37.6 

Loam 

42.0 

44.6 

33.8 

37.9 

Clay  loam 

40.4 

41.3 

32.2 

34.6 

Clay 

39.7 

39.3 

31.5 

32.6 

5 

Silt  loam 

39.9 

44.4 

31.7 

37.7 

Loam 

42.6 

44.7 

34.4 

38.0 

Clay  loam 

41.0 

41.4 

32.8 

34.7 

eiay 

40.3 

39.4 

32.1 

32.7 

7 

Silt  loam 

40.1 

43.9 

31.9 

37.2 

Loam 

42.8 

44.2 

34.7 

37.5 

Clay  loam 

41.3 

40.9 

33.1 

34.2 

Clay 

40.6 

38.8 

32.4 

32.1 

Heights  of  both  loblolly  and  slash  pines 
varied  directly  with  average  annual  rainfall, 
probably  because  the  sandy  soils  were  unable 
to  store  sufficient  moisture  for  optimum 
growth.  Heights  increased  with  slope  to  2.8 
percent  and  declined  thereafter.  Relationships 
between  heights  and  soil  texture  showed  that 
slash  pine  heights  increased  with  increasing 
silt  in  the  16-20  inch  layer  and  loblolly  heights 
increased  with  increasing  clay  in  the  36-42 
inch  layer.  Clearly,  both  species  responded 
positively  to  additional  capacity  of  the  subsoil 
to  retain  available  moisture.  The  loblolly  pine 
equation,  however,  showed  that  heights  de- 
creased with  increasing  silt  in  the  6-10  inch 
layer.  The  apparent  paradox  may  indicate  that 
pines  on  these  droughty  sites  compete  un- 
favorably with  other  vegetation  and  evapora- 
tion for  moisture  from  light  summer  showers 
that  is  retained  near  the  soil  surface. 

Solutions  of  the  equations  for  representative 
rainfalls,  slopes,  and  soil  textures  (table  7) 
indicated  that  slash  pine  outgrew  loblolly  in 
lower  rainfall  areas  dn  steeper  slopes;  that  lob- 
lolly outgrew    slash    pine    in    higher    rainfall 


Table  7. — Estimated  heights  of  dominant  and  co- 
dominant  trees  at  age  15  years  on  dry 
sites 


Average 

annual 

rainfall 


Slope 


Subsoil 
texture ' 


Loblolly  pine  on 
soil  having  6-10 
inch  layer  of — 


Sand 


Loamy 
sand 


Slash 
pine 


Inches     Pet. 


Feet 


46 

2 

Sand^ 

29.0 

29.2 

Loamy  sand  ' 

29.5 

28.1 

30.7 

Sandy  loam ' 

30.8 

29.4 

32.2 

5 

Sand 

24.3 

28.6 

Loamy  sand 

24.7 

23.4 

30.1 

Sandy  loam 

26.1 

24.7 

31.7 

56 

2 

Sand 

48.4 

42.9 

Loamy  sand 

48.8 

47.5 

44.4 

Sandy  loam 

50.2 

48.8 

46.0 

5 

Sand 

43.7 

42.3 

Loamy  sand 

44.1 

42.7 

43.7 

Sandy  loam 

45.4 

44.0 

45.4 

'  16-20  inch  layer  for  slash  and  36-42  inch  layer  for 

loblolly  pine. 
'  92%  sand,  5%  silt,  and  3%  clay. 
'  84%  sand,  10%  silt,  and  6%  clay. 
*  70%  sand,  15%  silt,  and  15%  clay. 
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areas  on  gentler  slopes;  and  that  height  growth 
of  both  species  was  curtailed  by  rainfalls, 
slopes,  and  soil  textures  which  reduced  the 
amount  of  moisture  available  to  tree  roots. 

The  slash  pine  regression  accounted  for  72 
percent  of  the  variations  in  heights  and  pre- 
dicted 96  percent  of  the  values  on  which  it 
was  based  within  ±  5  feet  (table  5).  The 
loblolly  pine  equation  explained  82  percent  of 
the  variation  and  predicted  89  percent  of  the 
observations  within  ±  5  feet. 

DISCUSSION  AND  CONCLUSIONS 

Results  of  this  study  suggest  that,  as  a  spe- 
cies, loblolly  may  have  a  slightly  higher  po- 
tential to  survive  outplanting  than  slash  pine, 
especially  on  moderately  well  to  excessively 
drained  soils.  This  advantage  is  easily  over- 
come by  planting  about  10  percent  more  slash 
than  loblolly  pine  seedlings  per  acre.  Similar- 
ly, the  tendency  of  more  slash  pine  stems  to 
develop  infections  of  fusiform  rust  can  be 
overcome  by  planting  more  trees  or  planting 
rust  resistant  trees  that  otherwise  perform  at 
least  as  well  as  trees  from  local  seed. 

In  volume  and  height  through  age  15  years, 
slash  has  grown  as  well  as  or  better  than  lob- 
lolly pine  on  level  or  nearly  level  sites  having 
imperfectly  or  less  well  drained  silt  loam  soils, 
especially  in  areas  of  relatively  high  growing 
season  rainfall.  In  most  other  situations  the 
two  species  have  usually  grown  equally  well. 
Here  too,  however,  slash  has  outperformed 
loblolly  in  a  small  proportion  of  the  outplant- 
ings. 

If  the  10-year  projected  heights  are  reliable 
indicators  of  the  species  performance  to  age 
25  years,  then  slash  pine  probably  will  main- 
tain its  advantage  over  loblolly  on  flat,  wet 
sites.  But  loblolly  should  equal  or  surpass  slash 
in  growth  and  yield  on  intermediate  and  dry 
sites. 

Relationships  between  heights  and  rainfall, 
slope,  organic  matter,  and  soil  texture  are 
about  the  same  as  have  been  reported  (Coile 
1952,  1959,  Jackson  1962,  Zahner  1958)  if 
composite  rather  than  individual  effects  of 
sand,  silt,  and  clay  on  heights  are  considered. 
These  site  characteristics  collectively  account- 
ed for  42  to  82  percent  of  the  variation  in 
height  in  individual  regressions. 
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APPENDIX 

REGRESSIONS  HAVING  SMALLEST  RATIOS 
OF  MEAN  SQUARED  RESIDUALS 

Wet  Sites 

Yl=  138.8  — 1.54(X2)   — 2.19(X3)  — 0.524(1/X3)    +6.05(X4)   — 0.400(X5) 
— 3.53(X6)  +0.0745(Xe2)  — 0.00055(X63)  +0.517(Xs)  — 0.00572(Xg2) 
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N  =47  RMSQR  =  0.2556 

S.  E.  of  Est.  =  5.71  R2  =  0.80 

Ys=92.5  — 1.36(X2)  — 1.537(X3)  — O.SSQd/Xg)  +4.87(X4)  — 1.92(X7) 
+  0.0514(X72) 

N  =  52  RMSQR  =  0.2842 

S.  E.  of  Est.  =  5.37  R2  =  0.75 

Intermediate  Sites 

Yl  =  66.4  — 0.821(X2)  — 4.40(1/X3)  — 0.388(X8)  +0.0158(X82) 
— 0.00015(X83) 

N  =  97  RMSQR  =  0.6041 

S.  E.  of  Est.  =  6.17  R2  =  0.43 

Ys  =  78.0  — 0.671(X.,)  — 0.512(X3)  — 8.45(1/X3)  ~0.861(X^)  +0.0245(X82) 
— 0.0002(Xs3)  — 0.073(X,o)  — 0.00255(Xio2)   +0.00003(Xio=') 
N  =  92  RMSQR  =  0.6460 

S.  E.  of  Est.  =4.77  R2  =  0.42 

Dry   Sites 

Yl  =  36.0   +1.94(Xi)   —22.11X3)  +1.33(X32)   — 112.1(17X3)   — 0.281(X6) 
+  0.147(Xii) 

N  =  27  RMSQR  =  0.2340 

S.  E.  of  Est.  =  3.00  R2  =  0.82 

Ys  =  50.0  +1.37(Xi)  — 18.6(X3)  +1.131X32)  — 105.3(17X0)  +0.305(X9) 
N  =  27  RMSQR  =  0.3456 

S.  E.  of  Est.  =  3.83  R2  =  0.72 

Where  Yl  =  Average  15-year  height  of  dominant  and  codominant  lob- 
lolly pines 

Ys=  Average  15-year  height  of  dominant  and  codominant  slash 
pines 

and  Xi  =  Average  annual  rainfall  for  installation 

X2  =  Average  growing  season  rainfall  for  installation 

X3  =  Percent  slope  +  0.1 

X4  ^  Percent  organic  matter  in  Aj  horizon 

X5  ^  Percent  sand  in  6-10  inch  layer  (Wet  and  Dry  sites)  or  Ao 

horizon  (Intermediate  sites) 
Xg  =  Percent  silt  in  6-10  inch  layer  (Wet  and  Dry  sites)  or  A2 

horizon  (Intermediate  sites) 
X7  =  Percent  clay  in  6-10  inch  layer  (Wet  and  Dry  sites)  or  A2 

horizon  (Intermediate  sites) 
Xg  =  Percent  sand  in  16-20  inch  layer  (Wet  and  Dry  sites)  or  B2 

horizon  (Intermediate  sites) 
Xg  =  Percent  silt  in  16-20  inch  layer  (Wet  and  Dry  sites)  or  B2 

horizon  (Intermediate  sites) 
Xjo  =  Percent  clay  in  16-20  inch  layer  (Wet  and  Dry  sites)  or  B2 

horizon  (Intermediate  sites) 
Xii  =  Percent  clay  in  36-42  inch  layer  (Dry  sites  only) 
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Properties  of  Mediiini-Deiisity  Fiberboard 
Produced  in  an  Oil-Heated  Lalioratory  Press 


Otto    Suchsland 

and 

George  E.  Woodson 


MecUuin-deyisity  jiherboards  jrom  pres- 
surized doxihle-disk  refined  fibers  hai^e  a 
close  correlation  betiveen  layer  deyisity 
aiid  layer  dynamic  modulus  of  elasticity. 
Density  distributioii  over  the  thickness 
was  readily  controlled  by  lyiayiipulating 
platen  temperature  and  applied  pressure. 
Thus,  oiierall  modulus  of  elasticity  could 
be  adjusted.  In  contrast  to  modulus  of 
elasticity ,  iyiternal  bond  was  sensitive  to 
resin  level  and  resin  distributioyi.  Milliyig 
the  fibers  after  bleyiding  with  8,  10.  ayid 
12  perceyit  resiyi  solids  iyicreased  iyiteryyal 
boyul  streyigihs  by  73.  71.  ayid  S2  perceyit, 
respectively.  Fiberboards  froryi  ryii.ved 
hardwoods  produced  coynmerciaUy  in  a 
high  frequency  press  had  dense  face  layers 
(0.98  g  cc I  ayid  less  deyise  cores  (0.60 
g/cci:  such  deyisity  profiles  could  be  dupli- 
cated ivith  siveetgum  fibers  pressed  at 
335  F  ayid  480  to  820  psi  in  a  coyivcntion- 
ally  heated  vress.  Liyiear  e.vpansioyi  of  the 
commercial  boards  was  higher  ayid  tJiick- 
yiess  swell  lower  than  thai  of  laboratory 
hot-pressed  syveetguni  boards.  At  equal 
densities,  diniamic  modulns  oj  elasticity 
icas  loiver  iyi  the  coyyiyyiercial  boards  thayy 
iyi  the  siveetgum  boards. 
Additional  kevwords:  Density  profiles, 
modulus  of  elasticity,  platen  temperature, 
internal  bond,  resin  level,  resin  distribu- 
tion, Liqiiidambar  styraciflua,  linear  ex- 
pansion, thickness  swell. 

Medium-density   fiberboard    (  MDF  i    is   util- 
ized in  manufacture  of  furniture,  cabinets,  and 
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core  stock  under  fine  veneers  and  other  surface 
finishes.  It  is  produced  by  reducing  raw  ma- 
terial to  fibers  in  pressurized  disk  refiners; 
these  fibers  are  then  bonded  together  with  low 
viscosity,  low  tack,  synthetic  resins  and  formed 
into  mats.  The  process  offers  an  opportunity 
for  profitably  utilizing  wood  once  considered 
waste  because  it  tolerates  wide  variation  in 
raw  material  such  as  species  composition, 
geometric  configuration,  and  bark  inclusion. 

Commercially  produced  MDF  has  better  ma- 
chining characteristics  than  conventional  par- 
ticleboard,  good  screw-holding  power,  and  high 
internal  bond  strength.  These  features  are  in 
part  attributed  to  the  use  of  high  freciuency 
energy  to  cure  the  resin  in  the  press  (Raddin 
1967).  In  conventional  pressing,  severe  den- 
sity contrasts  ( face  to  core  )  are  produced  at 
high  temperatures  and  high  pressures,  and  are 
caused  by  tlie  temperature  gradients  occurring 
in  the  mat  during  the  initial  phase  of  the  press 
cycle  iStrickler  1959,  Suchsland  1967).  It 
is  claimed  that  high  frequency  moderates  this 
density  contrast  (Anon.  1974).  On  the  other 
hand,  high  frequency  curing  rec|uires  higher 
initial  investment  and  results  in  higher  oper- 
ating costs   (Vajda  1970). 

The  primary  objective  of  this  study  was  to 
investigate  the  possibilities  of  producing  high 
quality  medium-density  fiberboard  without  the 
use  of  high  frequency  energy.  Preliminary 
results  were  presented  earlier  (Suchsland  and 
Woodson   1975). 

PROCEDURE 

Material  Collection  and   Preparation 

Thirteen  sweetgum  ( Liquidaynbar  styraciflua 
L. )  trees  were  felled,  hand-peeled,  and  chipped 
at  a  local  sawmill.   Trees  averaged  8.4  inches  in 


d.b.h.  and  52.4  feet  in  total  height.  All  material 
to  a  4-inch  top  diameter  was  utilized.  Average 
specific  gravity  of  disks  removed  at  breast 
height  was  0.51  ( based  on  ovendry  weight  and 
green  volume  ) . 

Green  chips  were  transported  to  the  Bauer 
Bros.  Company  laboratory  in  Springfield,  Ohio, 
for  refining  in  a  Bauer  418  pressurized  re- 
finer.' Refiner  conditions  were  held  constant 
at  dwell  time  of  5  minutes,  steam  pressure  of 
100  psi,  plate  clearance  of  0.050  inch,  and  feed 
rate  of  4.53  ovendry  tons  per  day.  Green  chips 
entered  the  refiner  at  a  density  of  21.7  lb  ft-' 
and  109  percent  moisture  content.  Wet  fibers 
emerged  at  a  density  of  4.3  lb  ft-  and  130  per- 
cent moisture  content. 

Fibers  were  dried  in  a  small  rotating  drum 
capable  of  drying  about  100  pounds  of  wet 
fibers  per  load.  Hot  air  (about  240  F )  was 
introduced  through  the  tumbling  fibers  from 
the  center;  wet  fibers  were  dried  to  less  than 
5  percent  moisture  content  in  3^2  hours. 

The  distribution  of  fiber  lengths  was  meas- 
ured on  a  Bauer-McNett  model  203-A  classi- 
fier: 

Mesh  '  Percent 


+  8 

33.8 

—8+14 

17.5 

—14+28 

21.8 

—28   +48 

13.0 

—48/ +  100 

2.4 

—100 

11.5 

Fiber  Blending  and  Mat  Formation 

Fibers  were  tumbled  in  a  rotating  wooden 
drum  while  a  center-mounted  spray  gun  dis- 
persed a  resin  and  wax  mixture.  Resin  level 
was  8  percent  ( Allied  Chemical  Fiberbond 
binder);  wax  solids  equalled  1  percent  (Her- 
cules Inc.,  Paracol  404N). 

Treated  fibers  were  brushed  through  %-inch 
hardware  cloth  mounted  on  top  of  a  forming 
box.  Final  mat  size  was  18  by  20  inches  and 
about  13  inches  thick  for  a  ^4-inch  board  at  a 
density  of  45  lb  ft-'s  mats  for  ^s-inch  boards 
were  xialf  as  thick.  Mat  moisture  content  was 
about  12  percent. 

'  Mention  of  trade  names  is  solely  to  identify  material  and 
equipment  used  and  does  not  imply  endorsement  by  the 
U,  S.  Department  of  Agriculture. 

-  Tyler  standard  sieves;  miinus  indicates  passing  a  given 
screen;    plus   indicates   retained   by    a    given   screen. 


A  supplementary  study  was  designed  to 
investigate  the  effect  of  resin  level  (  8,  10,  or 
12  percent)  and  resin  distribution.  Fibers 
were  run  through  a  Sprout  Waldron  12-inch 
single-disk  refiner  equipped  with  spike-tooth 
disk  sections  either  before  (b)  or  before  and 
after  I  b  &  a  )  the  blending  operation  (  fig.  lA  ). 
The  plate  clearance  was  adjusted  so  that  fiber 
characteristics  remained  unchanged  and  fiber 
clumps  formed  in  the  blender  were  dispersed. 
Mats  were  formed  on  an  improved,  time-saving 


Figure  1. — In  the  supplementary  experiment,  fibers 
were  flufjed  in  a  Sprout-W aldron  re- 
finer (A),  then  run  through  a  mech- 
anized forming  device  (B). 


device,  employing  a  set  of  engaging  spikes 
wliich  evenly  distributed  the  fibers  in  a  form- 
ing box  beneath   (fig.  IB). 

Board  Manufacture 

In  the  main  experiment  (table  1  ),  we  varied 
prepress  pressure,  hot-press  pressure,  and  pla- 
ten temperature  to  try  to  reduce  closing  time 
and  thus  moderate  density  contrast.  All  mats 
were  prepresscd  at  room  temperature  in  a 
Riehle  testing  machine.  Series  A,  B,  and  C 
were  pressed  at  60  psi.  To  obtain  pressure  of 
650  psi,  it  was  necessary  to  rip  mats  into  9- 
by  20-incli  halves  and  press  each  hall  indi- 
vidually (  Series  D,  E,  F ) .  Several  of  these 
half-mats  were  separated  into  face  and  core 
layers  (  50  percent  in  core  and  25  percent  in 
each  face  ) ;  the  layers  were  prepressed  at  60 
psi  or  650  psi  and  reassembled  before  hot- 
pressing  (fig.  2).     This  high  compression  com- 


Figure  2. — Mats  for  three-layer  boards:  (A)  series 
E — face  prepressed  at  650  psi  and  core 
prepressed  at  60  psi  for  2  minutes,  (B) 
series  F — face  prepressed  at  60  psi  and 
core  prepresscd  at  650  psi  for  2  min- 
utes. 


bined  with  high  laminating  pressure  of  1,500 
psi  was  intended  to  approach  a  uniform  den- 
sity condition. 

Preliminary  tests  showed  that  the  following 
curing  times  in  the  hot-press  were  adequate 
for  the  corresponding  platen  temperatures  and 
board    thicknesses: 


Platen 

Board 

Total  press 

temperature 

thickness 
Inch 

time 

°F 

Min 

335 

■u 

9 

3'S 

6 

.       250 

34    • 

12 

Thickness  stops  controlled  board  thickness. 
Closing  time  was  controlled  indirectly  by  the 
magnitude   of  the  applied  pressure. 

Series  G  boards  were  a  special  effort  to 
eliminate  density  contrast  entirely.  Mats  were 
compressed  to  final  thickness  (''1  inch)  in  the 
unheated  hot-press  before  applying  heat. 
Temperature  was  increased  from  70  F  to 
285  F  over  a  period  of  1'  1  hours.  During  this 
period  of  time  and  before  any  resin  curing  had 
taken  place,  the  mat  had  lost  essentially  all 
resistance  to  compression  and  therefore  was 
not  trying  to  spring  back  to  its  original  shape. 

In  the  supplementary  experiment  (table  2), 
all  mats  were  prepressed  at  60  psi  and  hot- 
pressed  at  820  psi.  Platen  temperatures  were 
250  and  335  F,  and  closing  time  ranged  from 
8  to  10  seconds. 

Determination   of  Board    Properties 

Two  strips  I's  by  18  inches  were  ripped 
from  the  center  of  each  board,  weighed,  and 
measured   for  density  calculations. 

The  resonance  frequency,  i.e.,  frequency  at 
which  maximum  vibrations  existed  ( Bair 
1964),  was  measured  on  an  oscilloscope  and 
used  to  calculate  the  dynamic  modulus  of  elas- 
ticity (  E  )  as  follows: 

fr-T''w(5.4  x  lO-'i) 


E 


h-b 


where: 

E  =  effective    dynamic    modulus    of   elasti- 
city, psi  .     ■  . 
fr  =  resonance  frequency 
1  =  length,  in                               '  '              _ 
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w  =  weight,  g 
h  =  thickness,  in 
b  =  width,  in 

Density  profiles  and  E  profiles  through  board 
thickness  were  also  determined.  In  a  given 
pair  of  matched  strips,  material  was  planed 
from  the  top  surface  of  one  and  bottom  surface 
of  the  other.  These  pieces  were  then  lamin- 
ated together  with  the  planed  surfaces  as  the 
contact  area.  Since  the  planer  was  preset  to 
a  desired  thickness,  initial  thickness  of  all 
laminated  specimens  was  constant,  and  thin 
layers  of  uniform  thickness  could  be  removed; 
material  was  removed  until  half  the  original 
board  thickness  had  been  planed  off  each  side. 
Density  of  each  layer  was  calculated  and  the 
dynamic  modulus  of  elasticity  of  each  layer 
(El)  was  determined  by  measuring  the  effec- 
tive E  before  and  after  planing  as  follows: 


E,  — E., 


E, 


h., 


h., 


hi 


where : 

E  L  ^  dynamic  modulus  of  elasticity  of  layer 
removed,   psi 

E,  r=  E  before  planing,  psi 

E.J  =  E  after  planing,  psi 

hi  =  thickness  before  planing,  in 

h.j  =  thickness  after  planing,  in 

Equilibrium  moisture  content  and  thickness 
swelling  were  determined  on  small  blocks 
measuring  ^k-  by  ■•4-inch  by  board  thickness. 
Blocks  were  equilibrated  in  six  dessicators 
containing  salt  solutions  ranging  from  0  per- 
cent to  93  percent  relative  humidity  (  RH  ) . 

Linear  expansion  was  determined  on  12- 
inch  long  specimens  by  means  of  a  optical  com- 
parator described  by  Suchsland  (1970).  Ex- 
posure conditions  were  48  percent  and  90  per- 
cent relative  humidity  at  70  "F. 

Internal  bond  tests  were  done  in  accordance 
with  ASTM  specifications  D-1037-64. 

Properties  of  S-rinch  experimental  boards 
were  compared  with  those  of  commercial 
boards  made  from  mixed  hardwoods  and  cured 
with  high  frequency  energy. 


RESULTS  AND  DISCUSSION 

Density   Distribution 

Relative  density  profiles  (layer  density  di- 
vided by  average  density )  of  typical  34-inch 
boards  are  shown  in  figures  3   and  4. 

Boards  made  by  pressing  the  mat  to  stops  in 
an  unheated  press  (  Series  G  )  had  nearly  uni- 
form density  throughout  the  thickness  (fig. 
3).  Those  pressed  at  335  F  and  at  480  or  820 
psi  had  face  densities  more  than  30  percent 
higher  than  the  average  density;  density  con- 
trast was  somewhat  less  in  boards  prepressed 
at  650  psi  and  hot-pressed  at  1,500  psi.  In 
boards  pressed  at  240  psi,  maximum  density 
occurred  beneatli  the  face,  resulting  in  a  sinus- 
oidal   density    profile.      Profiles    for     '"'s-inch 
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RELATIVE  BOARD  THICKNESS 


Group 

Prepressure 

Pressure 

No. 

psi 

psi 

3 

60 

240 

7 

60 

480 

11 

60 

820 

15 

650 

1500 

21 

pressed  in 

unheated 

press. 

Figures. — Density  projiles  of  ^-inch  boards 
pressed  at  335'F  covipared  to  that  oj 
cold-pressed   board   (No.  21 ). 


boards  were  similar  to  those  for  comparable 
%-inch  boards  but  had  less  density  contrast 
from  face  to  core. 

Efforts  to  influence  the  density  distribution 
by  prepressing  faces  and  core  at  different  pres- 
sures were  not  successful  ( fig.  4 ) .  Three-layer 
boards  with  cores  prepressed  at  650  psi  and 
faces  at  60  psi  had  almost  identical  density  pro- 
files as  those  with  cores  prepressed  at  60  psi 
and  faces  at  650  psi.  All  three-layer  boards 
had  more  severe  density  contrast  than  single- 
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RELATIVE    BOARD    THICKNESS 


Group 
No. 


Prepressure 
psi 


Temperature 


18 

Face: 

650 

335 

Core: 

60 

20 

Face: 

60 

335 

Core: 

650 

15 

650 

335 

17 

Face: 

650 

250 

Core: 

60 

19 

Face: 

60 

250 

Core: 

650 

13 

650 

250 

Figure  4. — Density  profiles  of  three-layer  boards 
compared  with  that  of  single-layer 
boards  pressed  at  1,500  psi. 


layer  boards  prepressed  at  650  and  pressed 
at  1,500  psi. 

For  all  boards,  curing  temperature  of  250°F 
produced  lower  face  density  and  higher  core 
density  than  335"F.  For  example,  in  boards 
pressed  at  480  or  820  psi,  face  densities  were 
10  percent  lower  with  250 'F  curing  than  with 
335  F. 

Density  profiles  of  commercial  boards  were 
almost  identical  to  those  of  the  experimental 
boards  with  the  most  severe  density  contrast 
(boards  pressed  at  820  psi  and  335  F)  (fig.  5). 
Commercial  boards  had  been  sanded  on  both 
faces,  and  experimental  boards  were  unsanded. 

Density  profiles  of  boards  in  the  supplemen- 
tal experiment  were  almost  identical  to  those 
of  series  C  (same  press  cycle). 
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Figure  5. — Density  profile  of  commercial  board 
compared  with  that  of  the  experi- 
mental board  with  the  most  severe 
density  contrast  (No.  11 — pressed  at 
820  psi  and  335''F). 

Dynamic  E  Properties 

Dynamic  E  of  all  ^i-inch  experimental 
boards  pressed  at  480  psi  or  greater  and  at 
335  °F  was  greater  than  the  E  for  commercial 
boards  ( table  1 ) .  Differences  in  density  alone 
can  not  explain  the  experimental  board's  su- 


perior  E,  since  the  board  with  density  profile 
identical  to  that  of  the  commercial  board  had 
an  E  of  645,000  psi  and  the  commercial  board's 
was  only  531,000  psi.  Fiber  alignment  or  spe- 
cies differences  could  be  causing  the  variation 
in  E. 

The  dynamic  E  and  density  of  individual 
layers  were  closely  correlated  when  all  data 
were  pooled  according  to  cure  temperature  (fig. 
6).  Analysis  of  covariance  indicated  that  the 
E  to  density  ratio  for  the  commercial  boards 
was  lower  than  that  for  experimental  boards. 
The  close  correlation  between  modulus  of  elas- 
ticity and  layer  density  makes  the  overall  E 
of  the  board  a  good  indicator  of  density  con- 
trast. 
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Figure  6. 


-Relationship  between  layer  density  and 
modulus  of  elasticity  jor  all  experi- 
mental hoards  pressed  at  250T  or 
335  F  and  jor  commercial  hoard. 


In  the  supplemental  study,  regression  analy- 
sis of  E  versus  layer  density  indicated  that 
milling  the  fibers  after  blending  had  a  limited 
effect  on  E  (fig.  7).  However,  covariate  an- 
alyses ( density  as  the  covariate )  showed  that 
resin  level  had  no  significant  effect  on  E. 
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Figure  7. 


-Mod^ilus  of  elasticity  as  a  function  of 
face  density  for  hoards  in  the  supple- 
mental experiment  (A  =  hoards  whose 
fibers  were  milled  before  and  after 
blending;  B  =  boards  whose  fibers 
were  milled  only  before  blending)  ayid 
for  the  coinmercial  board. 


Generally,  overall  E  for  the  board  increases 
as  closing  time  decreases,  but  tliero  is  a  point 
beyond  which  closing  time  will  be  so  short  that 
heat  transfer  during  compression  is  negligible 
and  therefore  density  contrast  and  E  are  re- 
duced sharply  (fig.  8).  In  commercial  opera- 
tions, zero  closing  time  and  uniform  density 
miglit  be  achieved  by  using  two  presses — the 
mat  would  be  prepressed  cold  at  such  high 
pressures  tliat  it  would  spring  back  no  further 
than  the  final  desired  board  tliickness;  it  would 
then  be  put  into  the  hot  press.  Comparable 
density  and  E  values  could  be  achieved  witli 
long  closing  times  and  moderate  temperatures. 
Either  technique  will  yield  a  board  with  E  and 
density  profile  similar  to  those  of  the  cold 
press  board   (  series  G  ) . 

Internal  Bond 

High  internal  bond  strength  is  one  of  the 
outstanding  characteristics  of  medium-density 
fiberboard,  yet  it  was  difficult  to  obtain  values 
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Figure  8. — Relationship  between  press  closing  time 
and  rnodidus  of  elasticity  for  all  hoards 
in  the  main  experiment. 

in  experimental  boards  as  high  as  those  found 
in  the  commercial  product  ( tables  1  and  2 ) . 
Even  at  high  center  densities  (fig.  9),  the  in- 
ternal bond  strength  was  totally  unsatisfactory. 
Internal  bond  is  sensitive  to  resin  level  and 
resin  distribution.  In  the  supplemental  experi- 
ment,  milling  before   and   after   blending    re- 
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CENTER  DENSITY   -    GMS/CM^ 

Figure  9. — Internal  bond  as  a  function  of  core  de^i- 
sity  in  experimental  and  commercial 
boards.  ("'8  percent  not  milled"  is  a 
composite  value  for  all  hoards  in  the 
main  experiment.) 


suited  in  dramatic  improvements,  but  even 
with  double  milling  and  12  percent  resin  con- 
tent, IB  values  were  lower  than  those  of  the 
commercial  board,  which  contained  8  percent 
resin. 

Hygroscopic  Properties 

Average  sorption  isotherm  at  70°F  of  all 
boards  in  the  main  experiment  (fig.  10)  indi- 
cated the  typical  depression  of  the  isotherm 
caused  by  heat  treatment  during  refining,  dry- 
ing, and  pressing  (  Suchsland  1972  ).  Thickness 
swelling  ( 48  to  93  percent  RH )  was  higher  for 
experimental  boards  (  13  percent )  than  for 
commercial  boards  (10  percent)  (fig.  11). 
These  values  are  rather  high  when  compared 
with  earlier  studies  (Suchsland  1973).  This  dis- 
crepancy might  be  due  to  the  development  of 
mold  at  the  highest  relative  humidity  condition 
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-Sorption  isotherm  of  fiherboards  in  the 
main  experiment  compared  with  that 
of  solid  wood. 
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Figure  11. — Thickness  swelling  of  experiviental 
and  conunercial  medium-density  fi- 
berboards. 

necessitating  a  treatment  with  permatox  solu- 
tion. In  contrast,  linear  expansion  (48  to  90 
percent  RH)  was  0.453  percent  for  commercial 
boards  and  0.283  percent  for  experimental 
boards  pressed  at  1,500  psi;  experimental 
boards  pressed  at  less  than  1,500  psi  had  inter- 
mediate linear  expansion  (fig.  12). 


CONCLUSIONS 

Tlie  density  distribution  in  boards  made  with 
high  frequency  energy  is  not  necessarily  of 
low  contrast  and  can  readily  be  duplicated  in 
an  oil  heated  press  by  appropriate  adjustment 
of  the  press  cycle.  This  conclusion  is  supported 
by  the  experimental  data  even  though  dif- 
ferences existed  in  species  composition  of  com- 
mercial  and   experimental   boards. 

In  addition,  some  more  general  conclusions 
were  derived  and  are  offered  here  in  spite  of 
their  somewhat  speculative  character.  Density 
and  density  distribution  directly  affect  the 
modulus  of  elasticity;  moreover,  they  interact 
with  resin  level  and  distribution  in  developing 
internal  bond  strength.  A  given  density  pro- 
file might  result  in  a  satisfactory  E  but  low 
internal  bond  strength,  as  in  our  experimental 
boards.  One  might  speculate  that  the  high  E 
is,  at  least  in  part,  made  possible  by  the  mech- 
anical interweaving  of  fibers  in  planes  parallel 
to  the  board  surface.  If  such  interweaving 
could  be  developed  in  planes  perpendicular 
to  the  board  surface,  internal  bond  should  in- 
crease and  E  should  decrease.  The  markedly 
low  E  and  the  markedly  high  internal  bond 
of  the  commercial  board  seem  to  suggest  that 
such  a  vertical  alignment  of  fibers  might  exist 
in  the  commercial  board.    Its  lower  thickness 


Figure  12.— 

Linear  expansion  oj  ex- 
perimental and  com- 
mercial medium-density 
fiberboards.  N  =  num- 
ber oj  replicates:  P  = 
pressure  applied  during 
hot-pressing. 
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swelling  and  higher  linear  expansion  than  ex- 
perimental boards  support  this  explanation. 

Thus,  the  actual  process  of  mat  formation  is 
vital  in  obtaining  the  specific  board  charac- 
teristics desired  and  must  be  considered  as 
well  as  press  cycle. 


Anon. 
1974. 
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Parametric  linear  programming  is  intro- 
duced as  a  technique  for  ranking  forestry 
investments  under  multiple  constraints;  it 
combines  the  advantages  of  simple  ranking 
and  linear  programming  as  capital  budget- 
ing tools. 
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Forest  land  managers  and  public  agencies  are 
often  faced  with  the  task  of  allocating  limited 
jfunds  to  a  number  of  competing  investments 
'such  as  precommercial  thinning,  type  conversion, 
^or  timber  stand  improvement.  If  the  only  con- 
jstraint  is  the  amount  of  money,  project  selection 
is  straightforward.  The  ratio  of  the  present  value 
of  money  i-eceived  to  money  sj^ent  is  calculated 
I  for  each  project,  the  ratios  are  ranked,  and  proj- 
ects are  chosen  by  moving  down  the  rankings 
^  until  the  funds  are  exiiausted  (Lorie  and  Savage 
1 1955). 

When  multiple  constraints  exist,  linear  pro- 
gramming is  needed.  Weingartner  (1963)  ap- 
!  plied  mathematical  programming  to  capital 
budgeting  including  allocation  of  a  fixed  sum. 
Two  other  studies  (Teeguarden  and  Von  Sperber 
1968,  Buongiorno  and  Teeguarden  1973)  showed 
that  Douglas-fir  reforestation  projects  could 
best  be  selected  by  linear  programming. 
I  However,  linear  programming  Ijy  itself  lacks 
a  useful  feature  of  simple  ranking.  Ranking  pro- 
vides a  solution  for  all  levels  of  funding;  linear 
progrannning  gives  a  solution  for  only  one.  Other 
constraints  such  as  manpower,  eciuipment,  and 
nursery  capacity  are  usually  known  in  advance, 
but  funding  is  different.  Amuial  budgets  may 
be  allocated  at  a  different  organization  level. 
Consequently,  the  exact  amount  is  not  known 
far  in  advance  and  may  change.  A  ranking  of 
projects  would  circumscribe  this  jn-oblem,  if  it 
could  be  done  under  multiple  constraints. 


This  paper  describes  a  procedure  for  ranking 
forestry  investments  that  are  bound  by  multiple 
constraints.  This  procedure — which  uses  para- 
metric linear  programming — combines  the 
advantages  of  simple  ranking  and  linear  pro- 
gramming. 

Model  Formulation 

Parametric  linear  programming  is  applied  to 
a  problem  only  after  an  initial  solution  has  been 
found  by  the  simplex  method.  The  dual  simplex 
method — the  algorithm  used  for  parameteriza- 
tion— is  then  applied  to  the  primal  problem.  Both 
methods  use  the  same  notation.  For  these  rea- 
sons, the  simplex  method  will  be  outlined  briefly, 
and  then  parametric  linear  programming  and 
its  application  to  ranking  investments  will  be 
discussed.  The  notation  and  development  used 
here  are  from  Hadley  ( 1962) . 

The  typical  linear  programming  prol)lem  is 

max  z  =  c'x, 

subject  to  the  restrictions. 

Ax  =  b,  (1) 

x>o,  (2) 

where  A  is  an  m  x  n  matrix,  x  and  /)  are  n  x  1 
column  vectors,  c'  is  a  1  x  n  row  vector,  and  o  is 
an  n  x  1  vector  of  zeroes. 

If  the  matrix  B  is  composed  of  m  linearly  inde- 
pendent columns  of  A,  then  any  column  ((j  of  A 
can  be  written  as  a  linear  combination  of  the 
columns  of  B, 

a,  =  By,.  (3) 

This  matrix  B  also  provides  a  basic  solution  to 
the  simultaneous  linear  equations  rei)resented  l)y 
equation  (1).  This  solution  .r,,  is  determined  as 
follows: 

Xn  =  B-'b. 

Corresponding  to  a  basic  solution  .rn.  there  is 
an  associated  price  vector  d-,  which  is  comi)osed 


of  m  elements  from  vector  c. 

A  basic  solution  which  satisfies  restriction  (2) 
is  called  a  basic  feasible  solution.  Assuming  there 
is  a  basic  feasil)le  solution,  the  simi)lex  method 
provides  a  means  of  improving  it — that  is,  in- 
creasing the  value  of 

z  =  Cii'Xn-  (4) 

Equation  (3)  may  be  rewritten  as 

m 

i  =  l 

Any  vector  b,  in  the  basis  may  be  written  in 
tei-ms  of  the  remaining  basis  vectors  and  a 
vector  a  J  not  in  the  basis. 

m 

&r  =  Oj/y,-,,  -  2  y,j?),/yn. 
i  =  l 
i^r 

By  substituting  a,  for  ?>,.  a  new  basic  solution  is 
obtained, 

m  m 

ft  =  :s  x„,ft,  +  Xh,  [«j/y,j  -  :s  y,,/),  /y,,] 
i  =  l  i  =  l 

For  the  new  solution  to  be  feasible, 

x„,  -  XR,y,,  -y,,  >  0,  i=7^r 
^^  >  0.  i  =  r. 

To  maintain  feasibility,  the  vector  b,  to  be  re- 
placed is  determined  by 

XniVy,]  =  min-{xp.,/y,,,yn  >  *>!■ 
J 

The  vector  to  enter  should  improve  the  basic 
feasible  solution.  Equation  (4)  may  be  rewritten 
with  a,  substituted  for  6, , 

m 

Z=     Z      [X„,— Xnry.j]  C,i,  +XH,Cj/y,,.    (5) 

i  =  l 

i:^r 

Since 

Cb,{Xb,  — Xu,y,j/y,j)  =0, 
the  i=r  term  can  be  included  in  the  summation, 
and  equation  (5)  becomes 

m  m 

z=    I.    Xb.Cr,— XB,/y,j    z    y.jCH,  +  XB,c,/y,j, 


i=l 

which  is  reduced  to 


i=l 


m 


z  =  z  +  [c,  —  i;  y.jCB,]  XBr/y,j.         (6) 
i=l 

For  there  to  be  an  increase   in  the  objective 
function, 


Cr 


m 

-    s    ynCB,  >0. 
i=l 


The  usual  criterion  for  selecting  the  vector  to 
enter  is  to  pick  the  one  with  the  maximum 
(Cj  —  z,),  where 


m 
i  =  l 


(7) 


Given  a  basic  feasible  solution,  a  new  basic 
feasible  solution  with  an  improved  objective 
function  can  be  found  by  the  simplex  method. 
The  process  can  terminate  in  two  ways: 

(1)  one  or  more  z,  —  c,   <0,  and  for  each 
z,  — c,  <0,  y,,  <0  for  all  i  =  l m 

(2)  all  Zj  —  Cj>  0  for  the  columns  of  A  not  in 
the  basis. 

If  situation  (2)  occurs,  there  is  an  o])timal  basic 
feasible  solution. 

Suppose  there  is  an  optimal  basic  feasible  solu- 
tion. We  want  to  increase  or  decrease  the  con- 
straints by  changing  the  requirements  vector  b, 
b*  =  5  +  Or. 

The  vector  /•  is  specified,  and  n  is  a  non-negative 
scalar    (Hadley    1962,    p.    382).    Changing    b 
changes  the  solution,  wliich  becomes 
.rB*  =  B  •(?)  +  nr), 

=  Xn  +  O?). 

Even  though  the  solution  x,*  changes,  opti- 
mality  is  maintained  as  long  as  the  solution  re- 
mains feasible  because  the  values  of  the  z,  —  c,'s 
are  affected  only  by  the  basis  vectors  and  not  by 
the  solution  vector.  If  any  of  the  v,'s  in  vector  v 
are  negative,  the  point  where  the  first  Xb,  be- 
comes less  than  or  equal  to  zero  is 


mm 


J-^ 


'v,,v,  <  01-. 


(8) 


o 

r  1 

The  dual  simplex  algorithm  can  be  applied  in 
this  situation.  Given  a  solution  that  is  infeasible 
but  where  all  z-c/s  >0  for  vectors  not  in  the 
basis,  the  dual  simplex  can  be  used  to  obtain  a 
basic  feasible  solution  while  preserving  z,-c,>  0 
for  all  nonbasis  vectors.  Once  a  basic  feasible 
solution  is  reached,  it  is  also  optimal. 

The  vector  to  leave  the  basis  is  already  known 
by  equation  (8).  Only  the  vector  to  enter  the 
basis  remains  to  be  determined. 

Given  the  primal  problem, 

Ax  ^  b,  X  >0,  max  z  =  c'x, 
the  dual  formulation  is 

A'iv  >c,  minZ  =  b'u\ 

A'w>c,  (9) 


where  the  \v,'s  are  unrestricted  in  sign. 

If  the  primal  solution  has  all  z-c,  >0  for  all 
vectors  not  in  the  basis  and  one  of  the  Xi!,'s  is 
negative,  the  corresponding  solution  to  the  dual 
ir  is  not  optimal. 

Consider  a  new  vector  ii\  which  is  given  by 
w  =  ?r  —  n/?', 
where  ft'  is  a  vector  of  B'  (liadley  19(52,  p.  2  ir^) . 
For  all  a,  not  in  the  primal  basis, 

/\ ,  ,  , 

//•  (I ^  =  If  (I ,  —  ( )/j,   (I , 

Substituting  ^'V;,  into  the  ineiiuality  from  (9) , 
we  liave 

ii''((,  — (»y,  I  >C|. 
Let  us  now  consider  Cr.  'B'  as  a  solution  for  n'', 
or 

/r'  =  rH-B-' 
For  it  to  be  a  solution,  only  the  inequality  A'ii:>c 
need  be  satisfied. 

fH'B-'A>r'. 
c„'B-V(,  >r,. 

Since  ,//,  =  B'Ui ,. 

r,,'//,>r,. 
■  From  relation  (7) ,  it  may  be  written  as 
z,>  c,,  or  z,  —  c,  ^0, 
which  is  a  characteristic  of  the  original  problem. 
I  Hence, 

r,;'B  V/,  — oy,,  >r-,, 

z,  — ny,,  ;^c, 

f'.v,,  <  z,  — c,.  (10) 

Before  we  derive  the  criteiion  for  the  vector 
to  enter  from  expression  (in),  let  us  look  again 
at  equation  ((>).  For  there  to  be  an  increase  in 
the  objective  function 

Xn,  (c,-z,)/y,,,  >0. 
I  If  X|,,  were  just  slightly  negative,  y, ,  would  have 
to  be  less  than  zero  for  z  >  z,  since  c,  -z,<  0. 
,   Therefore  y, ,  <  0  in  expression  (10),  and  it  fol- 
lows that  o<0. 

For  a  maximum  increase  in  the  objective  func- 
tion, the  vector  (ii  to  enter  the  basis  is  determined 

by 

o=  (z,,  —  C|,)/y,u  =  max  (z,— c,)/y,,, 

yn<o.  (11) 

As  elements  of  the  requirements  vector  are 
changed  by  right-hand  side  parameterization,  a 
series  of  optimal  bases  develops.  The  vector  to 
leave  and  the  vector  to  enter  the  basis  at  each 
step  are  determined  by  expressions  (8)  and 
(11),  respectively. 


Let  us  return  to  our  original  problem.  We  are 
faced  with  ileriving  a  set  of  priorities  from  a  set 
of  investment  projects  under  multiple  con- 
straints. Given  a  certain  budget,  linear  program- 
ming can  select  the  set  of  projects  that  maxi- 
mizes net  present  value.  With  parametric  linear 
programming,  sets  of  investment  projects  can 
be  selected  for  different  ranges  of  funding.  A  list 
of  priorities  that  is  valid  for  any  level  of  funding 
can  be  derived  in  the  following  manner. 

The  funding  level  in  the  original  requirements 
vector  is  set  equal  to  or  less  than  the  amount  of 
money  required  for  the  smallest  project.  This 
l)rocedure  insures  that  no  more  than  one  i)roject 
enters  into  the  initial  solution.  Then  the  simplex 
method  oi'  other  procedure  is  used  to  arrive  at 
an  optimal  basic  feasilMe  solution.  Next  the 
budget  level  is  varied — that  is,  increased — by 
means  of  parametric  linear  programming.  As 
the  budget  level  is  increased,  i)rojects  enter  the 
solution  one  by  one.  The  order  in  which  the  in- 
vestments enter  the  solution  determines  their 
priority  for  two  reasons.  A  given  solution  re- 
mains optimal  over  the  region  in  which  it 
remains  feasible,  and  once  a  solution  is  no  longer 
feasible,  the  dual  simplex  procedure  selects  a 
vector  to  enter  the  basis  such  that  the  new  solu- 
tion is  both  o]itimal  and  feasible. 

Examples 

Most  linear  programmnig  systems  now  avail- 
able can  also  do  either  rigiit-hand  side  or  objec- 
tive row  parameterization.  The  UNI  VAC  1108 
Linear  Programming  System  was  used  for  the 
following  examples.  Ranking  was  first  done  with 
the  funding  level  as  the  only  constraint  to  illu- 
strate that  ranking  with  parametric  linear  pro- 
gramming is  equivalent  to  simple  ranking  when 
only  one  restriction  exists.  The  second  example 
illustrates  the  effectiveness  of  ranking  with 
parametric  linear  programming  w'hen  multiiile 
constraints  exist. 

As  the  result  of  succession  often  aided  by 
timber  cutting  practices,  extensive  acreages  of 
pine  sites  in  the  South  are  now  dominated  by 
hardwood  forest  types.  Converting  these  hard- 
wood stands  to  pine  offers  one  of  the  best  ways 
of  increasing  the  region's  pine  timber  supply.  In 
southern  Alabama  alone,  over  3  million  acres  of 
]irivate,  non industrial  forest  land  could  be  con- 
verted to  pine  (table  1).  To  set  priorities  these 
lands  were  classified  according  to  the  size  of  the 
hardwood  stand  now  occupying  the  site,  the  pine 
sjiecies  to  be  i-egenerated,  the  site  index  of  the 


Table   1. —  Type  conversion  opportunities  on  pine  sites   in   soidlicr)i   Alabama,   6   percent    interest   rate,    ntiscellaneoiis 

jtrivatc  oivners,  1972 


Numbei 


Present 
stand  size 


Species 


Type  of 
regeneration 


Site 
index 


Area 


Net  present 
value 


Conversion 
cost 


1 

sawtimber 

shortleafi 

2 

" 

li 

3 

all  other 

(t 

4 

" 

11 

5 

" 

li 

6 

" 

slash- 

7 

sawtimber 

" 

8 

all  other 

" 

9 

" 

it 

10 

a 

longleaf ' 

11 

" 

tt 

12 

sawtimber 

ii 

13 

all  other 

loblolly^ 

14 

" 

*' 

15 

(1 

a 

16 

sawtimber 

c< 

17 

" 

n 

18 

" 

a 

19 

all  other 

tt 

20 

(t 

a 

21 

ti 

li 

22 

11 

li 

23 

sawtimber 

ii 

24 

" 

a 

25 

ti 

" 

natural 


planting 
natural 


planting 


Tlionsa)id 

<^ecf 

ao'cs 

92 

22.7 

80 

34.7 

89 

18.5 

79 

34.8 

65 

21.G 

76 

25.6 

72 

23.6 

81 

135.6 

74 

170.2 

78 

87.2 

61 

58.7 

79 

35.2 

100 

44.3 

86 

304.8 

72 

232.5 

101 

102.2 

87 

164.9 

75 

111.3 

100 

57.0 

84 

618.4 

73 

529.0 

56 

34.9 

106 

28.5 

86 

187.1 

75 

67.1 

■  Dollars /acre 


104.36 
68.38 
96.07 
66.78 
30.40 

11.53 

1.17 

55.60 

12.92 

—14.32 

—26.00 

—13.25 

218.08 

140.90 

91.04 

226.66 
146.80 
101.09 
341.12 
132.01 

42.56 

—28.41 

445.57 

150.57 

53.32 


39.70 
39.70 
38.60 
38.50 
38.80 

38.90 
38.50 
56.62 
56.42 
38.60 

38.40 
38.40 
38.80 
38.60 
38.70 

40.60 
40.00 
39.90 
57.92 
57.02 

57.12 
56.32 
59.82 
59.22 
59.72 


3,150.4 


'  Finns  echinata  Mill. 

-  Finns  elliottii  Engelm. 

■  Finns  palust)-is  M\\\. 

'  Finns  taeda  L. 

]Dine  species,  and  the  type  of  regeneration.  In- 
formation for  formulating  the  linear  program- 
ming problem  included  the  acreage,  net  present 
value,  and  conversion  cost  for  each  class. 

Net  present  value  was  calculated  assuming  a 
perpetual  series  of  rotations  to  insure  coni])ara- 
bility  among  the  classes.  If  only  one  rotation 
were  considered,  the  net  present  value  of  one 
conversion  class  would  not  be  directly  com- 
parable to  that  of  another  class  witli  a  different 
rotation  length.  To  further  assure  comparability, 
classes  with  artificial  regeneration  were  as- 
sumed to  be  followed  by  a  sequence  of  natui'al 
stands  rather  than  plantations. 

The  problem  is 

n 

max    X    PiX,, 
i  =  l 


subject  to  the  constraints 
0<  x,<  a,,  i 


l,n 


^    c,x,<d, 
i  =  l 

where  x,  is  the  acreage  in  the  ith  opportunity 
class  to  be  converted,  a,  is  the  amount  of  land  i 
in  the  ith  class  available  for  type  conversion,  p,  is  \ 
the  net  present  value  of  converting  1  acre  of  the  i 
ith  class  to  pine,  c,  is  the  cost  of  converting  1  acre  f 
of  the  ith  class  to  pine,  and  d  is  the  amount  of  Ij 
funds  available  for  type  conversion.  Initially,  d  [ 
is  set  at  a  level  such  that 

d<  min  jc.a,  j- 
For  this  problem,  the  tliird  ty]ie  conversion  op- 
portunity in  table  1  has  the  minimum  c,a,,  which 
is  $714,100.  Hence,  the  initial  value  of  d  should 
be  less  than  this  amount;  I  set  it  at  $1,000., 


An  optimal  basic  feasible  solution  to  the  prob- 
lem was  found.  Right-hand  side  parameteriza- 
don  was  then  applied  to  the  problem.  A  column 
/ector  /■  was  specified  so  that  the  value  of  d  was 
[ncreased  through  right-hand  side  parameteriza- 
;ion. 

The  priorities  that  resulted  (table  2)  are  the 
5ame  as  those  obtained  by  simple  ranking  of  the 
^atios  of  net  present  value  to  conversion  cost. 

A  more  realistic  aj^proach  would  be  to  include 
lursery  capacity  constraints  in  the  problem. 

The  total  acreage  that  could  be  planted  to  slash 
\{Pinus  eJliottii  Engelm.)  or  loblolly  (P.  faeda  L. ) 
pine  is  1.8  million  acres.  If  planting  density  is 
3x8  feet  or  680  trees  per  acre,  the  total  number 
!Df  seedlings  required  would  be  1.2  billion. 
1  Let  s  and  f  be  the  maximum  acreages  that  can 
be  planted  to  slash  and  loblolly  pines,  respec- 
tively. The  following  constraints  are  then  added 
to  the  problem, 

^x,  <s,  i  =8,9 

S  X,  <f ,  k  =  19,20 2.5 

The  maximum  acreage  that  can  be  planted  to 
slash  pine  will  be  33,000  acres;  the  maximum  for 


loblolly  pine  will  be  67,000  acres.  The  remaining 
variables  are  unchanged. 

When  the  nursery  constraints  are  added,  only 
three  classes  with  artificial  regeneration  are  in 
the  rankings,  (table  3) ;  there  were  eight  in  table 
2.  The  maximum  aggregate  cost  is  reduced  by 
two-thirds  as  the  result  of  the  imposition  of  these 
additional  restrictions. 

Of  course,  the  type  conversion  classes  could 
have  been  i-anked  under  nursery  capacity  re- 
strictions without  parametric  linear  program- 
ming. By  totaling  the  acreages  of  each  class  that 
utilized  planting,  one  could  determine  the  point 
in  the  rankings  where  nursery  capacity  would 
be  exhausted.  All  classes  below  this  point  that 
used  planting  would  be  deleted  from  the  list. 
However,  the  problems  presented  in  tables  2  and 
3  are  simple.  More  complex  problems  would  be 
exceedingly  difficult,  if  not  impossible,  to  solve 
in  this  manner. 

This  technique  should  prove  useful  in  two 
ways.  It  lessens  the  necessity  to  resolve  problems 
because  of  unanticipated  changes  in  constraint 
levels,  and  it  increases  the  capability  of  linear 


Table  2 

— Ra>ikinf/ 

of  typr  conversion 

'^pport}i}iifi€s  for  sojithern  Alabcnna 

Rank 

Number 

Net  present 

value 

Cumulative 
cost 

Cumu 

ative  area 

planted 

Conversion 

cost 

Slash 

Loblolly 

ThoKsand 

doUnrs 

Thousand ( 

icrcs  

1 

23 

7.44 

1,705 

28.5 

2 

19 

5.89 

5,006 

85.5 

'                                 .3 

13 

5.62 

6,725 

85.5 

4 

16 

5.58 

10,874 

85.5 

5 

17 

3.67 

17,470 

85.5 

6 

14 

3.65 

29,236 

85.5 

7 

1 

2.63 

30,137 

85.5 

8 

24 

2.54 

41,217 

272.6 

9 

18 

2.53 

45,657 

272.6 

10 

3 

2.49 

46,372 

272.6 

11 

15 

2.35 

55,370 

272.6 

12 

20 

2.32 

90,631 

891.0 

13 

4 

1.73 

91,971 

891.0 

14 

2 

1.72 

93,348 

0.0 

891.0 

15 

8 

.98 

101,026 

135.6 

891.0 

ir. 

25 

.89 

105,033 

135.6 

958.1 

17 

5 

.78 

105,871 

135.6 

1,487.1 

18 

21 

.75 

136,087 

135.6 

1,487.1 

19 

6 

.30 

137,083 

135.6 

1,487.1 

20 

9 

.23 

146,686 

305.8 

1,487.1 

21 

7 

.03 

147,595 

305.8 

1,487.1 

Table  3. — Ranking  <if  type  convcrsiini  (ipportunitics  for 
soHUicrii  Ahibaiint  iritli  ii  ii  rsc  ri/  rii  jxicit  1/  <is 
a  constraint 


Cunii 

ilative 

Rank 

No. 

Cuiiuilative 
cost 

area 

planted 

Solution 
value 

Slash 

Loblolly 

Til  oiisa  11(1 

(lollurx 

Tl 

1  Olivia  11(1  acres 

1 

'>•' 

1,705 

28.5 

28.5 

••> 

11* 

3,935 

28.5 

38.5 

■■i 

13 

5,654 

(".7.0 

44.3 

4 

IC) 

;),803 

r.7.0 

102.2 

5 

17 

lCi,3!)<J 

(■)7.0 

1(;4.9 

(■) 

14 

28,104 

(17.0 

304.8 

7 

1 

2i),0C)5 

•  •>7.0 

22.7 

8 

18 

33,50r, 

()7.0 

111.3 

'J 

3 

34,220 

(■.7.0 

18.5 

10 

15 

43,217 

r)7.0 

232.5 

11 

4 

44.558 

<;7.n 

34.8 

12 

0 

4  5,93  (5 

0.0 

r.7.0 

34.7 

1:; 

8 

47,804 

33.0 

(17.0 

33.0 

14 

5 

48,r,42 

33.0 

(w.O 

2  I.e. 

15 

(! 

49,r,38 

33.0 

r.7.0 

25. (; 

ir. 

7 

50,547 

33.0 

(■.7.0 

23.(5 

programming  as  an  investigative  and  planning 
tool.  In  addition,  using  parametri(.'  linear  pro- 
gramming to  rank  projects  under  multiple  con- 


straints has  other  uses.  For  example,  one  cani 
investigate  the  sensitivity  of  the  rankings  to  dif-; 
ferent  interest  rates  or  stumpage  prices. 
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to  rank  type  conversion  opportunities  on  the 
Alabama  Coastal  Plain  under  ))iulti})le  con- 
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of  forestry  investment  funds  to  areas  irhich 
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I  The  South  is  the  region  of  the  United  States 
vith  the  greatest  potential  for  increasing  its 
imber  supply  (McGuire  1974).  The  major  op- 
jortunity  lies  in  converting  sites  suitable  for 
growing  pine  but  now  occupied  by  low-quality 
lardwoods  to  the  preferred  species.  Thirty-six 
nillion  acres  of  such  sites  are  located  in  the 
South's  Coastal  Plain;  hence,  the  problem  of  de- 
ciding where  to  channel  available  funds  is 
enormous.  A  system  to  classify  and  rank  con- 
version opportunities  is  needed  to  insure  that 
money  from  such  Federal  sources  as  the  Forestry 
Incentives  Program  (FIP)  is  allocated  to  areas 
which  offer  the  best  economic  potential  and  to 
help  private  firms  in  choosing  among  conversion 
opportunities  on  their  holdings. 

A  number  of  earlier  studies  (Gansner  and 
others  1973,  Fight  and  Gedney  1973,  Knight  and 
McClure  1974,  Anderson  1968)  identified  re- 
gional timber  investment  opportunities;  how- 
ever, none  considered  the  problem  of  investment 
when  restrictions  such  as  limited  funds  exist. 
Buongiorno  and  Teeguarden  (1973)  used  linear 
programming  to  schedule  Douglas-fir  i-eforesta- 
tion  under  multiple  constraints,  but  a  linear 
programming  solution  is  valid  for  only  one  fund- 
ing level.  In  the  present  study,  a  procedure  is 
applied  that  identifies  the  various  tyi^e  convei-- 
sion    o]iportunities    on    private,    nonindusti-ial 


ownerships,  evaluates  the  economic  potential  of 
each  opportunity,  and  measures  the  contribution 
of  type  conversion  to  the  regional  timber  supply; 
moreover,  it  provides  solutions  for  any  funding 
level  by  ranking  the  investment  opportunities 
under  multiple  constraints. 

MODEL   DEVELOPMENT 

The  study  area  encompasses  the  Alabama 
Coastal  Plain  (fig.  1).  Most  of  the  basic  data 
for  the  study  is  from  the  latest  inventory  of 
Alabama's  forests  (Murphy  1973). 

Classifying   Conversion   Opportunities 

Site  conversion  opportunities  were  classified 
by  type  of  regeneration  needed,  size,  and  site 
quality. 

Regeneration  to  a  new  stand,  either  l)y 
natural  means  or  by  planting,  was  considered 
essential  for  expeditious  type  conversion.  If  an 
adequate  pine  seed  source  was  present,  natural 
regeneration  to  the  most  plentiful  inne  species 
was  assumed.  If  an  adequate  seed  source  was  not 
l)resent,  regeneration  would  be  l3y  planting 
either  loblolly  (Pinus  taeda  L.)  or  slash  (P.  el- 
liottii  var.  elliottii  Engelm.)  pine.  Slash  pine 
would  be  planted  in  the  lower  counties — Bald- 
win, Covington,  Escambia,  Geneva,  Houston, 
Mobile,  and  Washington — and  loblolly  in  the 
other  counties  l)ecause  these  are  the  areas  where 
each  species  naturally  predominates  (USD A  FS 
1969). 

Because  site  preparation  cost  varies  with  stand 
size,  sawtimber  stands  were  separated  from 
smaller  stands.  The  number  of  hardwood  trees 
10  inches  or  larger  in  diameter  was  then  calcu- 
lated for  the  two  size  classes. 

Site  quality  for  pine  was  determined  from 
index  trees  on  the  site  (table  1) .  If  stands  sched- 
uled for  planting  had  no  site  index  trees  of  the 
correct  si)ecies,  they  were  assigned  the  average 
site  index  for  the  county. 


Figure  1. — StHdij  area  in  southern  Alabama. 


jTable  1. — Site  classes  by  site  index  for  the  )najiir  saxth- 
eni  pines 


I'Site 
lass 


Site  index  (50-vear  basis) 


Loblolly         Longleaf       Shortleaf 


Slash 


Feet 


95  + 

.  .  . 

86  + 

93  + 

80-94 

89  + 

72-85 

80-92 

60-79 

68-88 

54-71 

62-79 

51-59 

49-67 

38-53 

43-61 

With  six  species-reg'eneration  possibilities, 
two  size  classes,  and  three  site-quality  classes  for 
longleaf  (P.  palusfrls  Mill.)  and  four  for  the 
other  species,  there  were  4(i  possible  categories 
of  conversion  opportunities. 
I  After  the  conversion  categories  were  estab- 
lished. Forest  Survey  plots  on  private,  nonin- 
dustrial  land  in  the  study  area  were  screened 
'to  find  those  occurring  in  a  hardwood  stand  on 
a  pine  site.  (Survey  plots  are  permanently  estab- 
lished by  the  Forest  Service  at  intersections  of 
■a  3-mile  grid  across  the  Midsouth.)  Since  each 
plot  represented  from  4,300  to  6,900  acres,  its 
site  index  and  the  number  of  large  hardwood 
trees  were  weighted  by  an  appropriate  area  ex- 
pansion factor.  Average  site  index  and  average 
number  of  hardwood  trees  over  10  inches  in 
diameter  i)er  acre  were  then  calculated  for  each 
conversion  category.  Plot  expansion  factors 
were  accumulated  to  compute  the  acreage  in  each 
class. 

The  screening  revealed  plots  in  33  conversion 
classes,  but  classes  with  less  than  15,000  acres 
were  discarded  because  of  too  much  sampling 
error.  This  deletion  left  25  conversion  classes  (or 
projects)  with  a  total  of  3.2  million  acres  (table 
2).  About  58  percent  of  the  acreage  must  be 
regenerated  by  planting  (tal)le  3).  Only  1.3  mil- 
lion acres  have  a  pine  seed  source  adequate  fo)- 
natural  regeneration.  Almost  four-fifths  of  the 
total  can  be  regenerated  to  lol)lolly.  which  is  the 
predominant  i^ine  species  in  the  South  (Stern- 
itzke  and  Nelson  1970). 

Determining   Treatments 

Mandf/euicnf  schedules. — For  all  stands,  initial 
establishment  entails  site  preparation  with 
heavy  machinery,  poisoning  of  all  hardwood 
stems  over  10  inches  in  diameter,  and  a  in-epara- 
tory  burn.  The  high  proportion  of  unmerchant- 
able hardwoods  on  these  pine  sites  necessitates 
this  tyjie  of  site  preparation. 


In  naturally  regenerated  stands,  seed  trees  are 
not  harvested  until  seedlings  are  established — 
usually  3  years  for  loblolly  and  slash  pines,  4 
years  for  shortleaf.  and  5  for  longleaf.  When  the 
stand  is  about  3  years  old,  a  precommercial  thin- 
ning is  done  to  control  density  and  improve 
spacing.  Longleaf  pine  is  not  thinned  Ijecause  its 
sparse  seed  production  does  not  produce  dense 
stands  and  the  early  expression  of  dominance 
lessens  the  need  for  thinning. 

Spacing  for  the  plantations  was  set  at  8  feet 
by  8  feet,  which  results  in  al)out  680  trees  per 
acre.  This  spacing  is  a  compromise  between  a 
wide  one  for  sawtimber  and  a  close  one  for  inil]v 
wood. 

Both  naturally  regenerated  and  i^lanted  stands 
are  burned  every  4  years  beginning  at  age  15  for 
hazard  reduction  and  hardwood  control.  Such  a 
burning  ])rogram  also  eliminates  the  need  for 
extensive  site  pre]iaration  at  the  end  of  tlie  ro- 
tation. In  addition  longleaf  stands  are  burned 
to  control  browns])ot  after  seed  tree  removal  and 
before  initiation  of  lieight  growth. 

In  plantations  as  well  as  naturally  regenerated 
stands,  the  overstoiy  is  harvested  at  rotation  age, 
but  seed  trees  are  left  intact  to  insure  a  succes- 
sion of  natural  stands.  For  loblolly,  shortleaf 
(P.  echinata  Mill.) ,  and  slash  pines,  the  stocking 
standard  for  seed  trees  is  10  ft=  of  basal  area  per 
acre.  Longleaf  ]:)ine  is  regenerated  under  a  shel- 
terwood  with  a  density  of  30  ft-  per  acre.  After 
the  harvest  cut,  the  area  is  burned  to  prepare  the 
site. 

Economic  evahiafion. — Net  iiresent  value  was 
chosen  as  the  investment  critei-ion.  Internal  rate 
of  return  was  not  chosen  because  it  can  lead  to 
an  incorrect  choice  when  deciding  between  a  set 
of  investments  and  because  an  investment  might 
have  two  or  more  internal  rates  (Gansner  and 
Larsen  1969).  Net  present  value,  on  the  other 
hand,  is  unique  for  a  given  investment  and  in- 
terest rate.  Fui'thermore,  net  present  values  of 
investments  are  additive,  and  additivity  is  a 
necessary  characteristic  for  an  investment 
criterion  to  be  used  in  linear  ]-)rogramming. 

The  yield  models  of  Schumacher  and  Coile 
(1960)  were  used  to  predict  the  volumes  of  nat- 
ural stands.  The  plantation  yield  model  of  Ben- 
nett and  Clutter  (1968)  was  selected  for  slash 
pine,  and  that  of  Lenhart  and  Clutter  (1971)  was 
chosen  for  loblolly  pine.  Although  both  are  for 
old-field  stands,  they  Avere  used  because  models 
are  not  available  for  i^lanted  forest  sites.  Yields 


Table  2. — Tiij)e  can  rcrt^io))  oji/iorfionticf;  an  pi)ic  ffifcH  in  so2dhcrn  Alabama,  private  nonindusfrial  ow)iers,  1972 


Project 
number 


Specie? 


Type 

of 

regeneration 


Stand 
size 


Site 
class 


Hardwoods 
>10  in 
d.b.h. 


Area 


No. /acre 


Thousar: 
acres 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


Shortleaf 


natura 


slash 


longleaf 


loblolly 


pla 

nat 


pla 


tiiiR- 


ting 


other 

1 

10 

18.5 

u 

9 

9 

34.8 

" 

3 

12 

21.6 

sawtimber 

1 

21 

22.7 

" 

2 

21 

34.7 

other 

3 

13 

25.6 

sawtimber 

3 

9 

23.6 

other 

2 

8 

135.6 

" 

3 

6 

170.2 

" 

3 

10 

87.2 

" 

4 

8 

58.7 

sawtiml)er 

3 

8 

35.2 

other 

1 

12 

44.3 

" 

2 

10 

304.8 

" 

3 

11 

232.5 

sawtimber 

1 

30 

102.2 

iC 

2 

24 

164.9 

" 

3 

23 

111.3 

other 

1 

21 

57.0 

" 

2 

12 

618.4 

(i 

3 

13 

529.0 

" 

4 

5 

34.9 

sawtimber 

1 

40 

28.5 

" 

2 

34 

187.7 

" 

3 

39 

67.1 

3,150.4 


Table  3. — Type  conversion     o])portHnities    in     southern 
Alabama  by  sjiccics  and  type  of  regeneration 


Species 

Type  of 

regeneration 

All  types 

Natural 

Planting 



—  Tliousand  a 

cres 

Shortleaf 

132.3 

132.3 

Slash 

49.2 

305.8 

355.0 

Long-leaf 

181.1 

.    .    . 

181.1 

Loblolly 

960.0 

1,522.0 

2,482.0 

All  species 

1,322.6 

1,827.8 

3,150.4 

on  forest  sites  tliat  are  well  site-prepared  should 
api)roach  those  on  old  fields  of  comparable  site 
quality. 

A  rotation  age  of  30  years  was  set  for  planta- 
tions because  the  data  on  which  the  plantation 
yield  models  were  based  do  not  extend  beyond 
30  years  and  because  this  is  the  minimum  age  at 
which  a  sizable  seed  crop  can  be  expected.  The 


rotation  ages  for  natural  stands  were  set  equaj 
to  the  year  in  which  net  present  value  is  maxi 
mum,  subject  to  the  restriction  that  the  mini, 
mum  rotation  age  be  40  years.  In  natui'al  stands! 
seed  production  does  not  become  reliable  noil 
sawtimber  production  worthwhile  until  age  40 

Stumpage  prices  were  calculated  at  $6  pei 
cord,  or  7.4  cents  per  cubic  foot,  for  pulpwooc 
and  $69.52  per  thousand  board  feet  (Int.  1/4 
inch  rule)  for  sawtimber.  These  prices  wen 
obtained  from  the  Louisiana  Department  of  Ag- 
riculture  (1974). 

Costs  incurred  during  type  conversion  anc 
management  of  the  new  stands  are  listed  in 
table  4.  After  the  first  rotation,  the  only  site 
preparation  cost  would  be  $1.50  per  acre  for  a 
control  burn. 

All  costs  and  returns  were  assumed  to  be 
known  with  certainty  and  not  subject  to  changes. 
The  inclusion  of  risk  and  uncertainty  is  beyond 
the  scope  of  this  analysis.  Land  value  and  taxes 


Table  4. — Estimated  (ivrrayc  costs  of  furvstry  iiracticcs 
ill  soiithciii  Alabama^ 


Practice 


Cost 


Site  preparation 

Tree  injection 

Burning  tiurint;-  conversion 

Planting- 
Seedlings 
Planting  cost 

Burning  for  liardwood  control 

Precommercial  thinning 


Dollars 

34.10/acre 
0.10 /stem 
3.50/acre 

7.50/tliousand 
13.12/acre 

1.50/acre 
14.00/acre 


1  Data  sources:  Alabama  Forestry  Commission,  Ala- 
bama National  Forests,  and  1972  Rural  Environmental 
Assistance  Program  records  from  selected  Agri- 
cultural Stabilization  and  Conservation  Service  county 
offices. 

[were  not  included  in  the  calciUutions.  Since  land 
I  is  not  bought  or  .sold,  it  is  a  constant  and  does 
'  not  enter  into  the  equation.  The  effect  of  taxes 
■  depends  not  only  upon  the  status  of  the  forest 
;  stand  but  also  on  other  factors — such  as  income 
j  or  nunil)er  of  dei)endents — -that  vary  by  owner. 
I,  Since  this  study  is  not  a  tract  analysis,  taxes 
I  were  not  considered. 

Linear   Programming 

Parametric  linear  programming  was  used  to 
rank  the  projects  according  to  the  criterion  of 
maximizing  net  present  value,  as  described  i^re- 
viously  (Murphy  197()).  To  use  parametric 
linear  programming,  a  solution  to  the  standard 
linear  progranmiing  i)roblem  must  be  found.  The 
formulation  of  investment  selection  as  linear 
programming  problem  is  straightfoi-wai'd.  It  is 

n 
max  :i  p,x,,  (1) 

i  =  l 

subject  to  the  constraints, 

0<x,<a,,i=-l,2 n  (2) 

n 

:^c,x,-d,  (3) 

i  =  l 

where  x,  is  the  acreage  in  the  ith  treatment  class, 
ai  is  the  amount  of  land  in  llie  ith  class  availal)le 
for  type  conversion,  p,  is  the  net  present  value 
of  converting  1  acre  of  the  ith  class  to  pine,  c,  is 
the  total  cost  of  converting  1  acre  of  the  ith  class 
to  pine,  and  d  is  the  amount  of  funds  available 
for  type  conversion.  The  funding  restriction 
(3)  was  expressed  as  an  ecjuality  to  force  total 
utilization  of  available  funds. 


RESULTS 

The  aggregate  cost  of  converting  all  hardwood 
stands  on  pine  sites  in  southei-n  Alabama  is  al- 
most $157  million,  a  level  of  investment  that 
appears  unlikely.  However,  the  rankings  of  the 
projects  indicate  the  order  in  which  they  should 
be  funded  to  maximize  net  i)resent  value  for  any 
level  of  investment  (table  5).  For  example,  if 
$46  million  is  available,  only  jirojects  ranking 
from  first  to  tenth  should  be  funded. 

Examination  of  the  rankings  reveals  an  under- 
lying pattern.  Since  cost  does  not  differ  greatly 
for  site  preparation,  target  s])ecies  and  site 
quality  affect  net  present  values  the  most.  Lob- 
lolly pine  dominates  the  early  rankings  almost 
exclusively;  its  i^reeminence  is  not  suri)rising 
since  this  species  makes  u]^  almost  half  the  ])ine 
volume  in  th.e  South.  Shortleaf  pine,  though  not 
a  i^redominant  sjiecies  in  the  southern  Coastal 
Plain  of  Alabama,  comes  in  second  to  loblolly. 


Table  5. — Rankin;/  of  tijpc  covvrrsiov  ojiportmiifirs  for 
soiitlicni   Alaha  Difi ,  (i   jiciu-riit    interest    rate 


Rani 


Project 
nunihei' 


Cumulative 
cost 


Cumulative 
area  planted 


Slash 


Loblolly 


Thousand 

— Thousand 

acres  — 

dollars 

1 

23 

1,705 

28.5 

o 

19 

5,00(; 

85.8 

3 

13 

6,725 

85.8 

4 

IG 

10,874 

85.8 

5 

17 

17,470 

85.8 

(5 

14 

29,236 

85.8 

7 

4 

30,137 

85.8 

8 

24 

41,217 

272.6 

f) 

18 

45,657 

272.6 

10 

1 

4(;,372 

272.6 

11 

15 

55.370 

272.6, 

12 

20 

90,631 

891.0 

13 

o 

91,971 

891.0 

14 

5 

93,348 

0.0 

891.0 

15 

8 

101,026 

135.6 

891.0 

ID 

25 

105,033 

135.6 

958.1 

17 

'} 

105,871 

135.6 

958.1 

18 

21 

136,087 

135.6) 

1,487.1 

11) 

0 

137.083 

135.6 

1,487.1 

20 

9 

146,686 

305.8 

1,487.1 

21 

7 

147.595 

305.8 

1,487.1 

22 

12 

148,946 

305.8 

1,487.1 

23 

10 

152,311 

305.8 

1,487.1 

24 

0'5 

154,277 

305.8 

1,522.0 

25 

11 

156,432 

305.8 

1,522.0 

Only  a  few  slash  pine  classes  are  intermixed  with 
the  shortleaf  and  loblolly.  Longleaf  pine  is  last 
in  the  rankings  liecause  its  delayed  height  growth 
puts  this  species  at  a  distinct  disadvantage. 
\\'ithin  a  given  species,  conversion  classes  with 
good  site  quality  have  a  high  priority  regardless 
of  the  mode  of  regeneration. 

The  impact  of  different  funding  levels  on  the 
timber  supply  can  also  be  evaluated  with  para- 
metric linear  programming  (fig.  2).  As  time 
progresses,  the  effect  of  different  investment 
levels  on  the  inventory  becomes  more  pro- 
nounced. 


12,500 


10,000  - 


7,500 


1^ 

I 


I        5,000 


2,500 


30  YEARS 


25    YEARS 


20  YEARS 


5    YEARS 


50  100  150 

MILLION   DOLLARS 


200 


Figure  2. — Timber  sujiply  resiilti)ig  at  varioKS  years 
from  type  co)i version  u-ith  different  levels 
of  funding  and  0  percent  ii)tercst  rate. 


Other  restrictions  besides  funding  can  also  be 
considered  with  this  procedure.  For  example, 
incidence  of  fusiform  rust,  a  common  disease  of 
young  loblolly  and  slash  pines,  is  high  in  south- 
ern Alabama  (Wakeley  1954).  One  means  of 
combatting  this  disease  is  planting  rust  resistant 
stock.  But  the  supply  of  such  seed  is  small.  How 
can  funds  be  optimally  allocated  to  type  conver- 
sion when  the  availability  of  resistant  stock  is 
limited?  Suppose  there  are  enough  resistant 
seedlings  to  plant  33,000  acres  to  slash  pine  and 
67,000  acres  to  loblolly  pine  and  no  areas  will  be 
planted  with  seedlings  of  low  resistance.  The 


ranking  of  projects  changes  somewhat,  and  the; 
amount  of  money  that  could  be  spent  on  type 
conversion  is  reduced  by  almost  two-thirds  (table 
6).  However,  the  possibility  of  catastrophic  loss 
due  to  fusiform  rust  is  minimized. 


Table  6. — Ranking  of  type  eonversion  oj)po)-tniiitics  with 
supply  of  rust-resista)it  seedlings  as  a  con- 
st)aint,  G  percent  interest 


Rank 

Project 
number 

Cumulative 
cost 

Cumulative  area 
planted 

Solution 
value 

Slash 

Loblolly 

Thousand 

dollars 

—    Thousand  acres    — 

1 

23 

1,705 

28.5 

28.5 

2 

19 

3,935 

67.0 

38.5 

3 

13 

5,654 

67.0 

44.3 

4 

16 

9,803 

67.0 

102.2 

5 

17 

16,399 

67.0 

164.9 

6 

14 

28,164 

67.0 

304.8 

7 

4 

29,065 

67.0 

22.7 

8 

18 

33,506 

67.0 

111.3 

9 

1 

34,220 

67.0 

18.5 

10 

15 

43,217 

67.0 

232.5 

11 

2 

44,558 

0.0 

67.0 

34.8 

12 

5 

45,936 

0.0 

67.0 

34.7 

13 

8 

47,804 

33.0 

67.0 

33.0 

14 

3 

48,642 

33.0 

67.0 

21.6 

15 

6 

49,638 

33.0 

67.0 

25.6 

16 

7 

50,547 

33.0 

67.0 

23.6 

17 

12 

51.898 

33.0 

67.0 

35.2 

18 

10 

55,263 

33.0 

67.0 

87.2 

19 

11 

57,418 

33.0 

67.0 

58.7 

Similarly,  if  disease-resistant  stock  is  not 
needed  but  the  seedling  supply  is  limited  by 
nursery  capacity,  that  restriction  on  planted 
acreages  could  be  entered  into  the  problem  in 
lieu  of  the  ()7,000  and  33,000  acres  of  the  previousj 
example.  \ 

The  use  of  net  present  value  as  an  investments 
criterion  raises  the  spectre  of  what  interest  ratei 
to  select.  Fortunately,  parametric  linear  pro-jj 
gramming  not  only  offers  a  way  to  rank  invest- 
ments under  multiple  constraints  but  also  can 
reveal  the  responsiveness  of  the  rankings  to 
changes  in  interest  rates. 

The  basic  data  were  subjected  to  parametric 
linear  programming  with  different  interest  rates 
(table  7) .  There  were  some  shifts  in  the  rankings 
as  interest  rates  went  from  6  to  10  percent.  The 
conversion  opportunities  in  shortleaf  tended  tof 
slip  in  the  rankings,  longleaf  stayed  at  the  bot- 


Table  7. — Ranking  of  tijjx:  cn)ivcrsi(i)i  njijiDrt niiitiv^  }ritli 
I  different  i)iteresf  rate^t 


Rank 


Interest  rate 


0.06 


0.07 


0.08 


0.09 


0.10 


23 
19 
13 
16 
17 


23 
19 
13 
16 

17 


23 
13 
16 
19 

17 


23 
13 
16 
19 

17 


13 

16 
23 
17 
14 


Parametric  linear  ijrog'ramming  can  also  be 
iKsed  to  i)erform  other  types  of  sensitivity 
analyses  such  as  evaluating  the  effect  of  changes 
in  stumpage  ]")rices  or  costs.  For  example,  when 
stumpage  i)rices  and  costs  wei-e  varied  10  percent 
from  their  base  levels,  i-ankings  changed  little 
(table  8).  Aloi-eover,  the  changes  are  not  nearly 
as  extensive  as  those  resulting  from  variation 
in  interest  i-ates. 


6 

14 

14 

14 

14 

18 

7 

4 

18 

18 

18 

15 

Table  S.—h 

(inking 

of  type 

con  verftiiin  iipj 

iirtiinitic 

«  iritli 

8 

24 

15 

15 

15 

19 

ehcniges  in 

Clint  s  and  f<t  inn  page 

jiriccs 

9 

18 

24 

24 

24 

24 

10 

1 

20 

20 

20 

20 

Rank 

Costs 

No 
chanfi'e 

Stum] 

lajie 

+  .10 

-.10 

+  .10 

-.10 

11 
12 

15 
20 

4 
1 

4 
1 

4 

1 

8 

4 

1 

23 

23 

23 

23 

23 

13 

2 

2 

2 

8 

25 

2 

19 

19 

19 

19 

19 

14 

5 

5 

5 

25 

1 

3 

13 

13 

13 

13 

13 

15 

8 

8 

8 

21 

21 

4 

16 

16 

16 

16 

16 

5 

17 

17 

17 

17 

17 

16 

25 

25 

25 

5 

5 

17 

3 

21 

21 

O 

2 

6 

14 

14 

14 

14 

14 

18 

21 

3 

3 

9 

9 

7 

18 

4 

4 

4 

18 

19 

6 

9 

9 

3 

3 

8 

4 

24 

24 

24 

4 

20 

9 

6 

6 

6 

22 

9 

24 

1 

18 

1 

15 

10 

15 

18 

1 

18 

24 

21 
22 
23 
24 
25 

7 
12 
10 
22 
11 

7 
12 
10 
22 
11 

7 
12 
22 
10 
11 

22 
7 
12 
10 
11 

6 
12 
10 

7 
11 

11 

12 
13 
14 
15 

16 

1 

20 

2 

5 

8 

25 

20 

15 

2 

5 

8 

25 

15 

20 

2 

5 
8 

25 

20 

15 

2 

5 
8 

25 

1 

20 

2 

5 

8 

25 

torn,  and  loblolly  showed  only  some  slight  changes. 
To  determine  how  much  misallocation  niiglit 

17 
18 
19 

3 

21 

6 

3 

21 

6 

3 

21 

6 

3 

21 

6 

3 

21 

6 

actu 

ally  result 

f  the  wron 

»•  rate  w 

as  used. 

$50 

20 

9 

9 

9 

9 

9 

mill 

ion  was  allocated  under 

the  different  interest 

21 

22 

7 
12 

7 
12 

7 
12 

7 
12 

7 
12 

rates  in  table  7. 

Projects  th 

rough  th 

e  rank  of  11 

were  selected  at  6  percent 

,  and  projects  u 

p  to 

23 

10 

10 

10 

10 

10 

rank  9  were  ch 

osen  under 

the  other  rates. 

The 

24 

22 

22 

22 

22 

22 

last 

projects  were  partially  funded. 

If  8  pel 

cent 

25 

11 

11 

11 

11 

11 

is  the  correct  rate,  then  the  aggregate  net  present 
value  of  projects  selected  at  that  rate  represents 
optimal  allocation  of  funds.  For  comparability, 
the  net  present  values  of  the  ]")rojects  selected 
under  the  other  rates  were  recalculated  using  8 
percent.  The  consequence  of  suboptimal  alloca- 
tion may  then  be  measured  by  comparing  these 
values  with  the  net  present  value  of  the  projects 
selected  at  8  percent.  The  results  are  surjirising. 
A  loss  in  total  net  present  value  occurred  only  at 
fi  percent.  Even  then,  the  decline  in  aggregate 
value  was  only  4  percent.  Thus,  using  an  interest 
rate  slightly  different  from  the  proper  one  will 
result  in  only  a  small  loss  in  aggregate  net  pres- 
ent value. 


CONCLUSIONS 

The  pi'ocedure  has  sevei'al  applications.  It  can 
guide  allocation  of  forestry  investment  funds  to 
areas  which  offer  the  best  economic  i^otential. 
An  example  would  be  the  distribution  of  annual 
FIP  appropriations  to  the  States.  The  ranking 
procedure  can  also  be  used  by  State  agencies  in 
allocating  cost-sharing  funds  under  programs 
such  as  FIP,  or  ]irivate  firms  might  use  it  to 
guide  their  investment  in  type  conversion.  Final- 
ly, it  can  be  used  to  explore  the  potential  impact 
different  levels  of  investment  in  type  conversion 
might  have  on  i-egional  timber  supplies.  Hence, 


it  can  serve  as  a  tool  in  regional  analysis  of 
timber  resources. 

Ranking  by  parametric  linear  programming 
can  also  be  extended  to  other  geographic  areas 
and  to  other  stand  improvement  practices  such 
as  precommercial  thinning  or  cull  tree  removal. 
Its  application  is  limited  only  by  tlie  availability 
of  appropriate  models  that  can  predict  stand 
responses  to  cultural  treatments.  As  such  models 
are  an  important  managerial  tool,  it  is  antici- 
pated that  research  efforts  to  develop  better 
growth  and  yield  models  will  be  greatly  accele- 
rated in  the  coming  decade. 
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Simulating  Hydrologic  Behavior  on 
Ouachita  Mountain  Drainages 


Thomas   L.    Rogerson' 


A  simple  siutulation  model  to  predict  the 
water  balance  and  hydrologic  changes  re- 
sulting from  thinning  small  pine-hardivood 
drainages  in  central  Arkansas  is  described. 
The  model  simulates  the  irate r  balance  on  a 
daily  basis  ivith  or  without  jjrecipitation  as 
input.  Output  includes  a  precipitation  and 
runoff  summary,  a  soil  u-ater  deficit  graph, 
and  a  monthly  and  annual  irater  balance. 
j  Additional  keywords:  Computer  models, 
model  studies,  simulation  analysis,  vegeta- 
tion effects,  watershed  management,  soil 
water,  water  balance. 

Thinning,  one  of  the  most  common  forest  man- 
agement practices,  profoundly  affects  the  hydro- 
logic  components  of  the  watershed.  Determining 
the  effect  of  thinning  treatments  experimentally 
would  require  years  of  study  and  a  considerable 
expense.  However,  hydrologic  simulation  models 
can  evaluate  many  different  thinning  levels  in 
a  few  minutes  of  computer  time.  In  addition, 
simulation  models  help  to  determine  those  pa- 
rameters that  have  the  greatest  influence  on  the 
system  and  therefore  should  he  measured  as  pre- 
cisely as  possible  (Hill  and  others  1973). 

Most  hydrologic  simulation  models  are  com- 
plex, requiring  many  hydrologic  variables  and 
watershed  parameters  (Crawford  and  Linsley 
1966,  Holtan  and  Lopez  1971).  The  objective 
of  this  investigation  was  to  develop  a  simple 
simulation  model  which  would  predict  hydro- 
logic  behavioi-  l)oth  before  and  after  thinning 
on  small  exnerimental  drainages  of  the  Ouachita 
Mountains. 


1  The    author    is    Research    Forester.    Southern     Forest    Experiment 
Station,  Forest  Service— USDA,  Fayetteville,   Arkansas. 


DESCRIPTIONS   OF   DRAINAGES 

Hydrologic  and  vegetation  data  from  three 
small  (1.28-  to  1.63-acre)  drainages  were  used 
for  model  development.  The  drainages  have  a 
northeast  aspect  and  a  slope  of  lo  percent.  Soil 
types  are  Goldston,  Herndon,  and  Alamance 
stony  loams.  The  soils  are  shallow  (214  to  3  feet 
deep)  and  moderately  permeable.  Water  storage 
capacity  is  low  because  of  the  thin  solum.  Parent 
material  is  predominately  uplifted  shale  with 
some  sandstone  interl)edding. 

Annual  preciiiitation  on  the  drainages  aver- 
aged 5."^.0  inches  for  tlie  1961-1973  jjeriod  and 
ranged  from  39.9  to  82.8  inches.  Precipitation 
is  distributed  fairly  evenly  throughout  the  year. 
Almost  all  precipitation  is  rain,  but  light  snow 
may  fall  one  or  two  times  each  year.  Runoff  is 
intermittent  and  almost  always  ends  within  24 
hours  of  the  precipitation  event.  Mean  annual 
temperature  is  62.1°  F;  the  January  mean  is 
42.3    and  the  July  mean  is  81.6". 

The  initial  vegetative  cover  consisted  of  a 
shortleaf  pine  (Finns  elliottii  var  elliottii  En- 
gelm.)  overstory  (105  ft-/acre)  and  a  mixed 
hardwood  understory  (35  ft' /acre).  In  the 
spring  of  1970,  all  vegetation  was  removed  from 
one  drainage:  on  anothei'.  the  understory  was 
removed,  and  the  overstory  was  thinned  to  60 
ft- /acre  of  basal  area;  no  thinning  or  clearing 
was  done  on  the  third  drainage. 

THE  MODEL 

The  model  was  developed  with  data  from  the 
three  drainages  for  calendar  years  1968  and 
1969.  It  was  written  in  GPSS.  an  IBM  discrete 
simulation  language   (IBM  1971,  1973),  which 


is  available  on  IBM  and  Univac  computers. 
The  language  offers  great  flexibility  and  allows 
model  modifications  without  extensive  repro- 
gramming.  The  model  was  programmed  for 
the  IBM  370-155  computer  at  the  University 
of  Arkansas.  It  was  classified  as  stochastic- 
empirical  according  to  Clarke's  (1973)  defini- 
tions: it  is  stochastic  in  that  the  precipitation 
variable  is  random  and  has  distributions  in  prob- 
ability, and  it  is  empirical  in  that  it  is  based  on 
observations  and  experimental  data. 

Hydrologic  variables  of  precipitation,  soil  wa- 
ter in  both  the  surface  foot  and  profile  (includ- 
ing the  surface  foot) ,  and  runoff,  along  with 
the  watershed  parameter  of  basal  area,  were 
used  to  estimate  the  equations,  functions,  and 
other  parameters  in  the  model. 

The  generalized  hydrologic  model  can  be  writ- 
ten as: 


where 


PR  =  RO  +  ET  +  DS  ±  aSW 

PR  =  precipitation 
RO  =  runoff 
ET  =  evapotranspiration 
DS  ^  deep  seepage 
A  SW  =  change  in  soil  water. 


Input 

The  model  can  be  run  with  two  input  modes. 
The  first  mode  uses  daily  precipitation  as  input. 
Measured  precipitation  events  for  the  period  to 
be  simulated  are  stored  in  a  precipitation  func- 
tion by  date  (January  1  =  1  and  December  31 
=  365  or  366) .  A  precipitation  event  is  defined 
as  a  period  of  precipitation  followed  by  at  least 
12  hours  without  precipitation.  An  event  that 
occurs  on  2  or  more  days  is  used  as  input  on  the 
day  in  which  the  major  portion  of  the  precipi- 
tation occurs.  Days  with  no  precipitation  are  en- 
tered as  zeros.  This  mode  was  used  in  develop- 
ing the  model  and  in  testing  it  against  actual 
hydrologic  data. 

The  second  mode,  which  would  be  the  one  nor- 
mally used,  simulates  precipitation  from  random 
numbers  and  parameters  of  precipitation  event 
frequency  and  storm  size  derived  from  13  years 
of  precipitation  data  on  these  watersheds  (Ro- 
gerson,  unpublished  data) . 

Other  input  needed  are  soil  water  deficits  in 
the  surface  foot  and  in  the  profile — two  varia- 
bles  which   describe   initial   conditions   in   the 


model — and  three  parameters — basal  area  an 
maximum  soil  water  deficits  in  the  surface  foo 
and  in  the  profile.  The  time  unit  selected  fo 
the  simulation  model  was  1  day. 


Precipitation— Throughfall  Phase 

The  simulation  begins  each  day  by  determin 
ing  if  precipitation  occurs;  if  not,  the  Simula 
tion  proceeds  to  the  evapotranspiration  phase 
If  precipitation  occurs,  storm  size  is  either  del 
termined  from  the  measured  values  or  simulate! 
from  parametric  precipitation  functions,  da 
pending  on  the  input  mode  selected.  A  through 
fall  value  is  then  calculated  from  a  modifiei 
form  of  Rogerson's  (1967)  equation: 

THFAL  =  [.98  PR  —  .00097  (PR  x  BA)| 
—  .0184]  (DGR) 

where 


I 


THFAL  =  throughfall  in  inches 

PR  =  precipitation  in  inches 

BA  =  basal  area  in  ft-  acre 

DGR        =  dormant-growing  season 

function. 

I 
The  seasonal  function  (DGR)  increases  throughi 

fall  by  5  percent  during  the  dormant  season.  Thii; 

value  was  derived  from  throughfall  data  (Lawi 

son  1975)  collected  on  the  experimental  drain 

ages  being  simulated. 

I 

Runoff   Phase  I 

Several  conditions  determine  whether  runofi! 
occurs.  First,  if  throughfall  is  less  than  or  equa'; 
to  0.35  inch,  no  runoff  occurs.  Second,  if  through 
fall  is  greater  than  0.35  inch  but  less  than  1.0( 
inch,  runoff  cannot  occur  unless  throughfall  i^' 
greater  than  the  soil  water  deficit  in  the  sur- 
face foot.  Third,  if  throughfall  is  greater  thar 

ii 
or  equal  to  1.00  inch,  runoff  can  occur.  An  em- 
pirically derived  equation  containing  the  varia- 
bles throughfall  and  soil  water  deficits  in  both 
the  surface  foot  and  profile  determines  the; 
amount  of  runoff: 

I 
RO  =  .89498  (THFAL)  —  .15  | 

(THFAL)  (SWD,)  +  | 

(.25574  THFAL)  +  .05597    ' 
(THFAL  — SWD,) —.03 
(THFAL— (SWD,)  (SWD„)S 
—  .919  i 


II 


vhere 

RO  =  runoff  in  area  inches 

THFAL  =  throughfall  in  inches 
SWDi      =  soil  water  deficit  in  the 

surface  foot  in  inches 
SWD„      =  soil  water  deficit  in  the 

profile  in  inches. 

This  phase  also  reduces  the  soil  water  deficits 
for  the  surface  foot  and  profile  by  the  through- 
fall  amount  if  no  runoff  occurs  or  by  the  dif- 
ference between  tliroughfall  and  runoff  if  run- 
off has  occurred. 

Evapotranspiration  Phase 

Evapotranspiration  for  the  surface  foot  and 
Iprofile  is  simulated  by  multiplying  factors  de- 
'rived  from  soil  water  deficit  functions,  a  vege- 
tation function,  and  a  maximum  transpiration- 
surface  evaporation  function,  and  then  adding 
interception  if  precipitation  has  occurred.  These 
factors  must  be  greater  than  zero  and  less  than 
;or  equal  to  one. 

I  The  soil  water  deficit  functions  (figs.  1  and 
l2)  were  developed  from  soil  water  data  collected 
on  the  drainages  with  a  neutron  probe  system. 
Maximum  soil  water  deficits  were  2.56  inches 
for  the  surface  foot  and  5.60  inches  for  the  pro- 
file. As  a  general  rule,  the  surface  foot  has  2.5 
I  inches  of  available  water,  and  each  additional 
foot  has  1.5  inches  in  the  root  zone  or  to  bed- 
rock (whichever  is  shallower).  These  values 
icould  be  used  in  the  model  if  soil  water  values 
were  unknown.  Soil  water  deficit/maximum  soil 
water  deficit  ratios  were  used  instead  of  maxi- 
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Figure  2. — Relationship  between  soil  water  deficit  ratit 
and  soil  water  factor  for  the  profile. 


mum  deficits  to  make  the  model  adaptable  to 
other  areas.  When  these  ratios  are  zero,  the  soil 
water  factors  are  0.727  for  the  surface  foot  and 
1.000  for  the  profile.  Thus,  when  both  the  sur- 
face foot  and  profile  are  saturated,  nearly  73 
l^ercent  of  the  transpiration-surface  evapora- 
tion occurs  in  the  surface  foot.  Both  deficit  fac- 
tors remain  near  maximum  until  the  ratios 
are  greater  tlian  0.5,  and  then  they  decrease 
i-apidly. 

The  vegetation  function  (fig.  3)  was  derived 
from  limited  empirical  findings  from  the  three 
small  watersheds  with  basal  areas  of  0.  60,  and 
140  ft-'.  At  0  ft-'  the  vegetation  factor  was  0.36 
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Figure   .3. — Vegetation  factor  as  a  function  of  icatershcd 
basal  area. 


because  of  surface  evaporation  and  transpira- 
tion by  herbaceous  species.  Between  0  and  60 
ft-  tlie  factor  increased  only  slightly  because  the 
trees  occupied  only  a  portion  of  the  site.  As  the 
basal  area  increased  to  140  ft-  and  the  site  was 
more  fully  occupied,  the  vegetation  factor  rose 
rapidly;  it  was  assumed  to  reach  a  maximum  of 
1.0  at  200  ft'.  The  function's  form  was  assumed 
to  be  similar  to  half  of  a  normal  curve.  In  a  dif- 
ferent situation  and  with  more  data,  a  different 
form  might  be  more  appropriate  and  could  be 
easily  substituted. 

Maximum  transpiration-surface  evaporation 
was  obsei-ved  to  range  between  0.21  and  0.02 
inch  per  day.  Within  this  range,  a  function  (fig. 
4)  was  developed  that  is  similar  to  average  daily 
temperature  and  solar  radiation  curves.  Addi- 
tional investigation  is  needed  to  determine  if  this 
function  could  be  empirically  derived  for  various 
geographic  locations. 

Interception  was  computed  as  the  difference 
between  precipitation  and  throughfall. 

The  general  equations  for  trans])iration-sur- 
face  evaporation  and  evaiiotrans]")iration  are: 

TE  =  (EPT)  (ETV)  (ETM) 
and        ET  =  TE  +  I 
where  TE  =  transpiration-surface 

evaporation 
EPT  =  soil  water  deficit  function 
ETV  =  vegetation  function 


ETM  =  transpiration-surface 
evaporation  function 
ET  =  evapotranspiration 
I  ^  interception. 

If  interception  is  greater  than  or  equal  to  0.3 
inch,  it  was  assumed  that  transpiration-evapc 
ration  from  the  profile  would  be  zero  because  o 
the  high  moisture  content  in  the  atmosphere  an, 
on  the  vegetation.  In  this  case,  profile  evapc' 
transpiration  would  equal  interception.  If  tram 
piration-evaporation  (TE)  plus  interception  (I 
is  greater  than  0.35  inch,  a  new  transpiratio 
value  (TE,)  is  recalculated  to  equal  0.35  inc 
minus  interception.  The  same  procedures  ar 
used  for  surface  foot  simulations,  except  0.3 
inch  is  used  instead  of  0.35  inch.  The  values  0.3 
and  0.30  inch  were  assumed  for  this  simulatioi 
but  actual  values  for  these  parameters  need  t 
be  developed. 

In  the  final  steps  of  the  evapotranspiratiO| 
phase,  the  soil  water  deficits  for  the  surface  focj 
and  i:)rofile  are  increased  by  their  simulate 
dailv  transpiration-evaporation  rates. 

Deep  Seepage  Phase 

Daily  seejiage  values  for  both  surface  foot  anj 
profile  are  determined  from  soil  water  defieili 
seepage  functions  (figs.  5  and  6).  These  func, 
tions  were  derived  empirically  from  soil  wate 
deficit  data  during  j^eriods  of  low  transpiratio 
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Figure  4. — Rclat ioiishij)  between  date  and  inaxitnn )n   t fansjjiration-siirface  evaporation. 
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Figure  6. — Relationship   between   soil   water  deficit    in 
profile  and  seepage  from  profile. 


and  no  precipitation.  When  a  soil  water  deficit 
was  negative  (soil  water  was  greater  than  the 
maximum  l^ase  value),  seepage  rates  for  both 
the  surface  foot  and  profile  were  about  equal  to 
the  absolute  value  of  the  negative  deficit.  Thus, 
at  the  end  of  a  day  when  this  jihenomenon  oc- 
curred, the  soil  water  deficit  was  approximately 
zei'o.  At  zero  deficits,  both  surface  foot  and  pro- 
file seepage  rates  were  0.20  inch  per  day.  Seep- 
age rates  were  nearly  zero  (but  never  i-eaching 
zero)  when  the  soil  water  deficits  approached 
40  pei'cent  of  their  maximum  values. 

In  the  final  steps  of  each  day's  simulation,  the 
model  ui)dates  the  soil  water  deficit  values  for 
both  the  surface  foot  and  profile  hy  their  respec- 
tive seepage  losses. 

Output 

Output  from  the  model  is  easily  varied  and 
can  be  limited  or  expanded  as  necessary.  Any 
variable  in  the  simulation  can  be  in  the  statis- 
tical output  on  a  daily  to  annual  basis.  Variables 
may  be  tabulated  in  frequency  distiibution  ta- 
bles with  the  following  output:  sum  of  the  varia- 
ble, number  of  table  entries,  mean  variable  value, 
standard  deviation,  and  the  number  of  times  the 
variable  fell  within  each  frequency  class.  Graphs 
can  be  plotted  using  any  of  the  variables  in  the 
simulation.  Additional  output  can  l)e  obtained 
by  access  to  user-wi-itten  FORTRAN  subrou- 
tines. 

Normal  output  for  both  in])ut  modes  consists 
of  (1)  a  graph  of  profile  soil  water  deficits  at 
biweekly  intervals  by  0.25-inch  increments,  (2) 
a  daily  precii^tation  and  runoff  summary  which 
includes  dav  number,  precipitation,  throughfall, 
runoff,  and  ]n*ofile  soil  water  deficits  before  the 
storm  event  for  all  dates  on  which  precipitation 
occurs,  and  (3)  a  water  Inidget  summary  by 
months  which  includes  monthly  and  annual  val- 
ues for  precipitation.  I'unoff,  evapotranspira- 
tion,  deep  seepage,  and  the  change  in  soil  water 
deficits. 

If  mode  2,  simulated  precijiitation,  is  used, 
hydrologic  behavior  can  be  simulated'  for  any 
number  of  years;  but  with  mode  1  only  1  year 
can  be  simulated  in  each  computer  run.  In  mode 
2,  different  pi'eci])itation  event  sequences  can 
be  obtained  by  changing  I'andom  numl)er  multi- 
pliers. Using  the  same  multii)liers  in  successive 
runs  will  ])roduce  the  same  sequence  of  ])recipi- 
tation  events.  This  dui)lication  is  useful  if  hy- 
drologic differences  between  various  levels  of 


I 


basal  area  are  being  investigated.  Caution  must 
be  exercised  when  thinning  or  clearcutting  are 
simulated  by  modifying  the  vegetation  factor  of 
basal  area  because  stand  regrowth  is  not  in- 
cluded in  the  model.  After  the  vegetation  factor 
has  been  modified,  the  simulation  should  not  be 
continued  for  more  than  3  years  or  erroneous 
values  could  result. 

Two  simulation  runs,  in  mode  2,  were  made 
for  10-year  periods.  The  same  random  number 


multipliers  were  used  in  both  runs  to  produce 
the  same  sequence  of  precipitation  events.  In  one 
run  the  parameter  of  basal  area  was  140  ft'-/ 
acre  for  the  entire  simulation,  and  in  the  other 
run  it  was  reduced  to  60  ft-/acre  at  the  begin-i 
ning  of  the  eighth  year.  Soil  water  deficit  graph, 
(fig.  7)  and  water  budget  summaries  (table  1)1 
for  the  eighth  year  are  shown  as  an  example  ol 
model  output.  There  is  little  difference  betweeri 
the  graphs  for  stands  of  60  and  140  ft-/acre  dur-i 
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Fijjure  7. — Comparison  of  biweekly  profile  soil  water  deficits  for  basal  areas  of  GO  and 
HO  ft' lacre  dxiring  the  eighth  year  of  sivudation. 


Table   1. — Comparison    of   simulated    water    budget    summaries  for  basal  areas  of  (10  and  HO  ft-lacre  during  th 
eighth  year  of  simulatio)/  ' 


Period 

Precipitation 

Runoff 

Evapotranspiration 

Deep  seepage 

Change  in  soil  wate 

60 

140 

60 

140 

60 

140 

60 

140 

Inches ■ 


January 

8.59 

February 

9.03 

March 

2.42 

April 

5.20 

May 

2.43 

June 

10.39 

July 

1.52 

August 

2.88 

September 

3.38 

October 

2.20 

November 

3.15 

December 

5.60 

Annual 

56.81 

1.53 

1.17 

3.35 

2.78 

.08 

.0 

.67 

.39 

.0 

.0 

4.20 

2.44 

.0 

.0 

.0 

.0 

.04 

.0 

.16 

.0 

.49 

.02 

2.49 

1.19 

3.01 

7.99 

0.86 

1.89 

.90 

2.11 

1.00 

2.04 

1.66 

3.27 

2.01 

3.84 

3.25 

5.75 

3.01 

4.62 

2.76 

2.37 

2.37 

2.89 

1.73 

2.10 

.96 

1.64 

.56 

1.32 

21.07 

33.85 

6.12 

5.50 

4.85 

4.26 

1.63 

.99 

2.63 

1.26 

1.17 

.30 

2.72 

1.25 

.25 

.07 

.06 

.06 

.08 

.06 

.13 

.06 

.98 

.06 

2.47 

1.54 

23.08 

15.42 

0.09 

0.03 

-.07 

-.12 

-.29 

-.60 

.24 

.28 

-.74 

-1.70 

.22 

.95 

-1.73 

-3.17 

.06 

.45 

.88 

.43 

.18 

.04 

.72 

1.43 

.08 

1.55 

-.34 

-.45 

igthe  mid-December  through  early-May  period 
Vhen  evapotransi)iration  is  low.  However,  large 
fifferences  occur  during  the  late-May  through 
|arly-December  period  when  evapotranspiration 
h  high  and  before  soil  water  recharge  is  com- 
■ijeted.  Comparing  the  water  budget  summaries 
table  1)  reveals  that  runoff  was  63  percent 
'jeater  for  the  year  and  102  percent  greater  for 
llhe  June-December  period  on  the  60  ft-/acre 
^tand  than  on  the  140  ftVacre  stand.  Annual 
vapotranspiration  was  38  percent  less,  and  deep 
eepage  was  50  j^ercent  more  at  the  lower  basal 
rea. 

MODEL   ACCURACY 

I  The  goals  at  the  onset  of  model  development 
vere  to  simulate  annual  runoff  within  15  per- 
ent  of  the  measured  runoff  70  percent  of  the 
iime  and  to  simulate  i^rofile  soil  water  defi- 
dts  within  0.50  inch  of  the  measured  values 
^0  percent  of  the  time.  One  can  never  exactly 
natch  simulated  to  recorded  hydrologic  values 
)ecause  recorded  values  contain  measurement 
!rror  (James  1972).  Both  measured  runoff  and 
fjoil  water  deficits  probably  contained  erroi-s  of 
lip  to  10  percent  of  the  actual  values. 
,1  The  model  was  tested  by  simulating  the  hy- 
lirologic  system  for  13  watershed-years  when 
•unoff  and  soil  water  deficits  were  measured, 
rhese  years  of  record  consisted  of  5  years  for 
1  pine-hardwood  watershed  with  a  basal  area 
)f  140  ftv/aci-e.  4  years  for  a  pine  watershed 
binned  to  60  ft'/acre,  and  4  years  for  a  clear- 
_^ut  watershed.  For  8  of  the  13  watershed-years, 
)r  62  percent  of  the  time,  the  model  simulated 
uinual  I'unoff  within  15  ])ercent  of  the  measured 
\-alues  (table  2).  This  jDercentage  was  slinfhtly 
less  than  the  oi-iginal  goal  but  was  considered 
.acceotable  because  of  the  com]-)lexity  of  the  sys- 
:tem  being  modeled  and  the  possil)ility  of  erroi-s 
■>f  up  to  10  percent  in  the  measured  values. 

The  model  predicted  profile  water  deficits 
kvith  slightly  better  accuracy  than  stated  in 
my  original  goals.  Thirty-eight  percent  of  the 
simulated  values  were  within  0.25  inch  of  the 
measured  values  and  73  percent  were  within 
0.50  inch.  Fio-ure  8  shows  the  differences  l)e- 
tween  measured  and  simulated  jirofile  soil  water 
deficits  for  the  three  vegetative  conditions  dur- 
ing 1971.  Simulated  deficits  for  the  thinned 
and  clearcut  watersheds  were  0.25  to  0.75  inch 
.greater  than  measured  deficits  throughout  most 
<^f  1971.   Also,  several  times  during  the  vear, 


Table  2. — Anyiual   precipitation,    measured    runoff   and 
simulated  runoff  for  the  years   tested^ 


Year 


Vegetation 


Precipi- 
tation 


Measured 
runoff 


Simulated 
runoff 


—  Inches 


1967 
1970 


1971 


1972 


1973 


Uncut 

Uncut 

Thinned 

Clearcut 

Uncut 

Thinned 

Clearcut 

Uncut 

Thinned 

Clearcut 

Uncut 

Thinned 

Clearcut 


65.70 

62.78 


46.76 


49.84 


82.71 


7.46 


8.47 


5.88 

8.11 

12.00 

14.22 

19.51 

16.56 

4.31 

4.56 

7.48 

7.63 

10.51 

9.23 

6.56 

5.09 

11.47 

10.06 

11.95 

12.36 

20.79 

14.58 

27.22 

23.99 

27.66 

28.09 

'  Data  for  1968  and  1969  were  not  used  to  test  the  model 
as  these  years  were  used  to  estimate  parameters  and 
develop  the  model. 


measured  deficits  on  the  clearcut  watershed 
were  less  than  zero.  Thus,  the  soil  profiles  were 
holding  more  water  after  treatment  than  before 
when  the  zero,  or  base  line,  deficits  were  de- 
termined. This  increased  capacity  was  attri- 
buted to  increased  organic  matter  in  the  form 
of  decomposing  roots  from  the  cut  vegetation. 
The  increased  water-holding  capacity  continued 
through  1972  and  1973.  These  changes  in  water- 
holding  capacity  were  not  observed  on  the  un- 
cut watershed. 

Lawson  (1967)  reported  that  average  inter- 
cei^tion  on  these  same  watersheds  was  12.7  per- 
cent of  the  annual  j^recipitation.  Simulated  in- 
terception for  a  5-year  pei-iod  was  16.6  percent. 
The  difference  between  the  measured  and  simu- 
lated values  was  considered  litter  interce]>tion 
as  this  was  not  measured  in  Lawson's  study. 
The  3.9  i)ercent  value  for  simulated  litter  inter- 
ception is  within  the  2  to  5  j^ercent  i-ange  re- 
])orted  by  Helvey  and  Patric  (1965). 

Evapotranspiration  and  deep  seepage  were 
not  measured  directly  on  the  watersheds,  but 
simulated  evapotranspiration  values  were  simi- 
lar to  those  calculated  ))y  the  Thornthwaite  and 
Mathei-  (1957)  method.  Simulated  deep  seepage 
values  may  seem  to  be  too  high  to  some  ob- 
servers, but  part  of  the  dee])  seepage  on  these 
small  drainages  would  become  runoff  on  larger 
watei'sheds.  Foi-  exami^le.  the  32-aci'e  watershed 
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wliich  includes  the  three  small  drainages  in  this 
study  has  had  about  twice  as  much  runoff  as 
the  small  drainages.  Precipitation  values  for  the 
small  and  large  watersheds  were  the  same,  and 
evapotranspiration  and  changes  in  soil  water 
were  assumed  to  be  similar  since  the  vegetation 
and  soils  were  the  same.  Therefore,  differences 
in  I'unoff  between  the  small  and  large  water- 
sheds must  be  due  to  changes  in  the  deep  seep- 
age component  of  the  water  balance. 

If  used  cautiously,  this  simulation  model 
should  enable  the  watershed  manager  to  better 
understand  how  altering  the  vegetative  cover 


affects  the  hydrologic  system  and  to  i)i'edict  th 
probable  effects  before  initiating  .thinning.  Th 
computer  pi-ogram  is  available  from  the  authoi! 
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Growth  Following  Initial  Thinning  of  Loblolly  Pine 
Planted  On  a  Cutover  Site  At  Five  Spacings 
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Following  first  thinning,  cubic-foot  volume 
growth  between  ages  17  and  22  years  for  ^ 
loblolly  pine  planted  at  various  initial  spac- 
ings was  directly  related  to  residual  basal 
area  per  acre  and  site  index.  Diameter 
growth  was  inversely  related  to  number  of 

I  merchantable  trees  per  acre  after  cutting  at 

{age  17.  Regression  equations  are  given  to 

i-  predict  these  parameters. 
Additional  keywords:    Finns  taeda  L.,  thin- 

j  ning,  growth,  diameter  distributions. 

I  In  the  winter  of  1951-52,  loblolly  pines  (Finns 
aeda  L.)  were  planted  at  five  spacings  on  a 
,»road  array  of  site  classes  in  southwest  Louisi- 
Ima.  Measurements  at  age  17  years  indicated  that 
;ite  quality  and  initial  spacing  had  an  important 
'ffect  upon  both  volume  and  diameter  growth 
KMann  and  Dell  1971).  Immediately  thereafter, 
hinnings  were  made  to  a  wide  range  of  residual 
stocking  levels  in  all  spacings,  and  the  stands 
were  remeasured  in  5  years  to  determine  the 
effects  of  first  thinnings  on  growth.  Plots  will 
be  reinventoried  and  thinned  every  5  years  and 
will  eventually  provide  more  comprehensive  in- 
formation. 

THE  STUDY 

Virgin  longleaf  pine  {Finns  ])alustris  Mill.) 
that  was  originally  on  the  area  was  clearcut  in 
the  1930's.  The  site  was  burned  frequently  by 
wildfire  that  kept  scrub  hardwoods  in  check.  As 
a  consequence,  native  grasses  were  predominant 
until  pines  were  planted. 

The  80-acre  plantation  consisted  of  four  20- 
acre  blocks,  each  measuring  10  by  20  chains. 
Within  each  block,  trees  were  planted  by  machine 
at  approximate  spacings  of  6  by  6,  8  by  8,  9  by  9, 

1  D.  P.  Feduccia  is  Rese.irch  Forester,  Louisian.T  Forestry  Commission, 
assigned  to  the  Southern  Forest  Experiment  Stntion,  Forest  Service 
— USDA,  Pineville.  La.:  W.  F.  Mann,  Jr.,  is  Chief  Silviculturist, 
Southern  Forest  Experiment  Station,  Forest  Service — USDA,  Pine- 
ville, La. 


10  by  10,  and  12  by  12  feet  on  strips  2  chains 
wide  and  20  chains  long.  This  resulted  in  four 
replications  of  each  spacing.  Overall,  initial  den- 
sities were  fairly  precise.  The  only  seedbed 
preparation  was  burning  the  grass  immediately 
before  planting. 

Soils  on  the  area  vary,  but  consist  mostly  of 
Caddo  and  Beauregard  silt  loams.  They  have 
slow  internal  drainage  and  in  the  winter  the 
water  table  is  near  the  surface.  Topography  is 
gently  rolling,  and  surface  drainage  is  fair,  ex- 
cept on  small  interspersed  flats. 

Thinning  plots.  The  long,  narrow  planting- 
spacing  subblocks  were  divided  into  thinning 
plots  2  by  2  chains  in  size  (0.4  acre),  bypassing 
portions  of  strips  with  low  survival  or  numerous 
volunteer  longleaf  pines.  In  all,  88  plots  were 
established. 

Site  indices,  ranging  from  78  to  107  feet  (age 
50),  were  determined  from  heights  of  dominant 
and  codominant  trees  on  each  plot  and  using 
Zahner's  curves  for  poorly  aerated  soils  in  the 
Gulf  Coastal  Plain  (1962).  Site  classes  are  not 
equally  represented  in  all  spacings,  but  there  is 
a  reasonable  cross  section  in  each  (table  1) . 

Thinning  levels,  with  residual  densities  of  60, 
80,  100,  and  120  square  feet  per  acre  (all  ±3 
square  feet  of  assigned  stocking) ,  were  installed 
at  random  within  each  spacing.  Unthinned 
checks  were  also  included.  The  unthinned  cate- 
gory of  the  10  by  10  and  12  by  12  spacings  con- 
tains a  large  number  of  replicates;  however,  this 
is  a  temporary  situation  because  some  plots 
scheduled  for  treatment  at  age  17  with  insuf- 
ficient stocking  for  the  prescril^ed  thinning  levels 
were  considei-ed  as  checks  (table  1).  Some  un- 
thinned plots  had  less  than  120  square  feet  of 
basal  area,  which  had  insufficient  stocking  at 
age  17  for  the  designated  level.  Their  growth 
was  combined  with  that  of  thinned  plots  in  the 
appropriate  basal  area  class. 


Table   1. — Number  of  plots  in  each  planting-spacing-site  category 


Basal  area 

after  thinning 

(ft^) 

Site  index 
class 

I 

nitial  spacin 

g 

6  by  6 

8  by  8 

9  by  9 

10  by  10 

12  by  12 

Feet 

J\J It  inhpy  — 

60 

80 

1 

ii'   (\  1  If.  KJ  X.   1      — 

2 

1 

90 

2 

4 

2 

- 

2 

100 

- 

- 

2 

3 

1 

110 

1 

- 

- 

- 

1 

80 

80 

2 

2 

_ 

2 

_ 

90 

1 

1 

4 

- 

2 

100 

- 

1 

- 

2 

1 

100 

80 

1 

_ 

— 

— 

90 

2 

3 

1 

3 

- 

100 

- 

- 

2 

- 

- 

110 

- 

- 

1 

- 

- 

120 

80 

1 

1 

_ 

_ 

_ 

90 

2 

3 

1 

- 

100 

1 

- 

2 

- 

- 

Unthinned 

80 

1 

1 

_ 

1 

1 

90 

2 

2 

3 

5 

3 

100 

- 

- 

1 

1 

3 

Residual  basal  areas  at  age  17  for  the  un- 
thinned plots  ranged  from  73  square  feet  per 
acre  on  a  poor  site  in  the  12  by  12  spacing  to  150 
square  feet  per  acre  on  a  good  site  in  the  6  by  6 
spacing. 

Thinning,  in  general,  was  from  below.  Large 
dominants  were  cut  only  when  they  were  ex- 
tremely rough  or  defective,  when  badly  forked 
or  diseased,  and  when  their  removal  helped  ad- 
jacent dominants. 

Measurements  were  taken  on  the  central  0.1 
acre  of  each  plot,  including  a  complete  tally  of 
diameters  to  the  nearest  0.1  inch.  In  addition, 
total  height  and  height  to  succeeding  2-inch  di- 
ameter taper  steps  were  obtained  on  8  to  17 
volume  sample  trees.  Sample  trees  were  allotted 
to  merchantable  diameter  classes  (3.6  inches 
d.b.h.  and  larger)  in  proportion  to  the  diameter 
distribution  on  the  plot.  Cubic-foot  volume  of 
each  sample  tree  was  calculated  by  height  ac- 
cumulation (Lohrey  and  Dell  1969).  Total 
volume  on  individual  plots  was  then  computed 
by  multiplying  merchantable  basal  area  by  the 
volume/basal  area  ratio  for  sample  trees  on  the 
plot. 

Diameter  inside  bark  to  diameter  outside  bark 
ratios  of  0.84  and  0.88  were  used  at  age  17  and 
22  years,  respectively,  to  determine  cubic-foot 


volumes  inside  bark.  These  ratios  were  deter- 
mined from  bark  thickness  measurements  at 
breast  height,  at  the  midpoint  of  the  merchant- 
able stem,  and  at  the  4-inch  top  on  felled  trees. 
Growth  data  from  all  plots,  thinned  and  un- 
thinned, were  combined  for  regression  analyses. 
Various  functions  of  site  (S) ,  residual  basal  area! 
(B.A.),  residual  trees  per  acre  (N),  trees 
planted  per  acre  (P),  and  interactions  of  these 
variables  were  examined  using  the  REX — FOR- 
TRAN-4  system  for  combinatorial  screeningi 
described  by  Grosenbaugh  (1967).  | 

Computing  Volume  Growth  and  Total  Yield 

Gross  periodic  annual  volume  growth  (includ- 
ing mortality  that  was  low)  inside  bark, 
(P.A.V.G.)  per  acre  from  age  17  to  22  years  was 
specified  for  trees  in  the  4-inch  d.b.h.  class  anc 
larger  to  a  4-inch  top  (d.o.b.)  and  to  zero  top 
The  best-fitting  equations  included  only  the  func- 
tions, 1/S  and  log,„B.A.  The  addition  of  residua 
number  of  trees  at  17  and/or  trees  planted  pei 
acre  did  not  reduce  the  relative  mean  squarec 
residual  below  the  two  variables  selected. 

The  two  equations  are: 

P.A.V.G.,   (inside  bark  per  acre,  trees  in  th(j 

4-inch  d.b.h.  class  and  larger  to  zero  top)    = 


!'-299.92896  —  12060.644    (1/S)    +  347.60408 
(log,oB.A.) 

R  ■  =  0.64 

S.,=31.1 

P.A.V.G.,  (inside  bark  per  acre,  trees  in  the 
4-incli  d.b.li.  class  and  larger  to  a  4-inch  top 
d.o.b.)    =  —'274.55005  —  11130.018    (1/S)    + 
322.34045  (log^.B-A.) 
!|     R-^  =  0.59 

S,.=32.6 

Both  equations  are  significant  at  the  0.01  level. 
Values  derived  were  within  ±10  percent  of  the 
actual  values  on  about  three-fifths  of  the  plots; 
about  three-fourths  of  the  predicted  volumes 
were  within  ±15  percent. 

To  compute  total  yield  to  age  22  for  various 
planting  spacings  and  thinning  density  levels 
(table  2),  production  to  age  17  was  first  deter- 
mined. The  equation  for  total  net  yield  to  age  17 
for  inside  bark  volumes  per  acre  and  trees  in  the 
4-inch  d.l).h.  class  and  larger  to  a  4-inch  top 
(d.o.b.)  is:  —7936.1204  +  0.16682567  (S-)  + 
3314.4618  (log,„P)  —  124.35858  (P/S);  R^  = 
0.75;  S,  X  =  195.1.  Periodic  growth  estimated 
by  the  equation  for  P.A.V.G.,  was  then  added  to 


the  estimated  unthinned  yields  to  obtain  total 
yield  values  at  age  22. 

Computing  Diameter  Growth 

Periodic  annual  diameter  growth  (P.A.D.G.) 
of  merchantable  trees  (3.6  inches  d.b.h.  and 
larger)  and  50  largest  trees  per  acre  were  sub- 
jected to  regression  analyses  with  the  same  in- 
dependent variables  as  used  for  volume  growth. 
The  equations  selected  included  the  single  vari- 
able, common  logarithm  of  number  of  trees  i^er 
acre  (N)  at  the  beginning  of  the  period.  Omis- 
sion of  site  and  l^asal  area  did  not  apprecial)ly 
decrease  the  variation  exiilained. 

The  equations  are: 

P.A.D.G.,  (merchantable trees)  =0.90371097 

—  0.27580797  (log,„N) 
R-'  =  0.84 

S.  ,=0.02 

P.A.D.G.,  (50  largest  per  acre)  =0.73335642 

—  0.17909876  (log,„N) 
R'  =  0..53 

S.  .  =  0.03 

Both  equations  are  significant  at  the  0.01  level. 


Table  2. — Esfiniafed  total  production  (inside  baik)  per  acre  at  age  J2  for  trees  in  tlie 
i-iuch  d.b.h.  class  and  larger  to  1,-inch  top,  d.o.b. 


Trees  planted 

Residual 
basal  area 

Site  index 

per  acre  (No.) 

80 

90        100 

110 

300 

(12  by  12) 

440 

(10  by  10) 

540 

(  9  by 

9) 

680 

(  8  by 

8) 

1,200 
(   f)  by    0) 


Ft- 



Cubic 

feet 



60 

1,671 

2,086 

2,504 

2,939 

80 

1,876 

2,286 

2,709 

3,144 

100 

2,031 

2,441 

2,864 

3,299 

60 

2,004 

2,444 

2,882 

3,332 

80 

2,209 

2,644 

3,087 

3,537 

100 

2,364 

2,799 

3,242 

3,692 

60 

2,144 

2,600 

3,052 

3,513 

80 

2,349 

2,800 

3,257 

3,718 

100 

2,504 

2,955 

3,412 

3,873 

120 

2,634 

3,085 

3,537 

3,998 

60 

2,258 

2,739 

3,210 

3,687 

80 

2,463 

2,939 

3,415 

3,892 

100 

2,618 

3,094 

3,570 

4,047 

120 

2,748 

3,224 

3,695 

4,172 

140 

2,853 

3,334 

3,805 

4,282 

60 

2,267 

2,838 

3,381 

3,917 

80 

2,472 

3,038 

3,586 

4,122 

100 

2,627 

3,193 

3,741 

4,277 

120 

2,757 

3,323 

3,866 

4,402 

140 

2,862 

3,433 

3,976 

4,512 

RESULTS 


Votume  Growth 


Residual  basal  area  influenced  volume  incre- 
ment markedly  (tables  3  and  4).  Overall,  each 
additional  10-square-foot  increase  in  basal  area 
increased  growth  by  9  to  24  cubic  feet  per  acre 
annually,  averaging  about  15,  with  the  largest 
differences  at  lower  density  levels.  Thinning 
back  to  120  square  feet  per  acre  resulted  in  about 
1.6  times  more  volume  growth  than  thinning  to 
60  square  feet. 

Table  3. — Estimated  gross  periodic  annual  volume 
growth  (inside  bark)  per  acre  froyn  17  to  22 
years,  for  trees  in  the  i-inch  d.b.h.  class  ayul 
larger  to  zero  top 


Residual 

Site  index 

(ft^) 

80 

90 

100 

110 



Cubic 

feet 



60 

167 

184 

198 

209 

70 

191 

207 

221 

232 

80 

211 

228 

241 

252 

90 

229 

245 

259 

270 

100 

245 

261 

275 

286 

110 

259 

276 

289 

300 

120 

272 

289 

302 

313 

130 

284 

301 

314 

325 

140 

295 

312 

325 

336 

150 

306 

322 

336 

347 

Table  4. — Estiynated  gross  periodic  annual  volume 
growth  (inside  bark)  per  acre  from  17  to  22 
years,  for  trees  in  the  i-inch  d.b.h.  class  and 
larger  to  i-inch  top,  d.o.b. 


Residual 
basal  area 

Site  index 

(ft-) 

80 

90 

100 

110 

Cubic 

feet 

60 

159 

175 

187 

197 

70 

181 

197 

209 

219 

80 

200 

215 

228 

238 

90 

216 

232 

244 

254 

100 

231 

246 

259 

269 

110 

244 

260 

272 

282 

120 

257 

272 

284 

294 

130 

268 

283 

296 

306 

140 

278 

294 

306 

316 

150 

288 

303 

316 

326 

Site  index  also  directly  affected  volume  incre- 
ment, with  each  10-foot  increase  equivalent  to 
10  to  17  cubic  feet  of  additional  growth.  A  10-foot 
difference  in  site  index  gave  slightly  more 
growth  at  low  than  high  levels. 


Periodic  volume  increment  was  excellent  for 
the  various  sites  and  thinning  intensities.  It  ex- 
ceeded 150  cubic  feet  per  acre  yearly,  even  on 
plots  thinned  heavily  on  site  80.  It  was  over  300 
cubic  feet  per  acre  annually  on  unthinned  plots 
on  110-foot  sites. 

On  the  other  hand,  planting  spacing  had  no 
influence  on  volume  growth  after  the  first  thin- 
ing,  even  though  numbers  of  trees  per  acre  and 
average  tree  sizes  varied  widely.  The  important 
factor  in  volume  growth  after  thinning  appar- 
ently was  residual  basal  area  and  not  number  of 
trees. 

Diameter  Growth  and  Distributions 

Predicted  diameter  growth  of  merchantable 
trees  and  50  largest  trees  per  acre  were  both 
inversely  related  to  number  of  trees  per  acre 
3.6  inches  d.b.h.  and  larger  after  cutting  at  age 
17  (fig.  1) .  High  residual  stocking  had  a  greater 
influence  on  average  diameter  growth  of  mer- 
chantable trees  than  on  the  50  largest  trees  per 
acre.  Over  the  span  of  200  to  800  residual  trees 
per  acre,  differences  in  average  diameter  incre- 
ment for  the  5-year  period  were  0.85  inch  for 
merchantable  trees  and  0.55  inch  for  the  crop 
trees.  A  diameter  growth  rate  in  excess  of  3 
inches  in  10  years  was  attained  only  by  the  50 
largest  trees  per  acre  in  stands  with  no  more  than 
250  trees  per  acre. 

Unlike  its  effect  on  volume  increment,  planting 
spacing  had  an  important  influence  on  diameter 
growth  after  thinning.  Since  differences  in  di- 
ameter growth  during  the  5  years  were  relatively 
small  between  thinning  treatments,  initial  spac- 
ing and  site  were  still  dominant  as  reported  at 
age  17  (Mann  and  Dell  1971).  The  reason  for 
continued  importance  of  planting  density  is  ex- 
plained by  the  wider  spacing  having  fewer  trees 
than  close  ones  at  the  same  basal  area  levels.  Too, 
live-crown  ratios  were  greater  with  fewer  trees. 
Of  course,  diameter  growth  is  largely  dependent 
on  crown  size. 

Diameter  distributions  at  age  22  were  influ- 
enced most  by  planting  density  (tables  5-9) .  The 
widest  spacing  produced  the  greatest  number  of 
trees  12  inches  and  larger.  With  progressively 
lower  diameter  thresholds,  closer  spacings  ex- 
celled. Considering  trees  6  inches  and  larger,  the 
6  by  6  spacing  had  more  trees  per  acre  than  all 
others. 

Within  any  thinning  treatment,  poor  sites  had 
a  greater  number  of  total  trees  per  acre  than 


Figure  1. — 
Effect  of  residual  number  of 
merchantable  trees  per  acre 
at  age  17  on  periodic  ayinual 
diameter  groivth  of  merchant- 
able and  50  largest  trees  per 
acre,  age  17  to  22  years  for  all 
sites  combined. 


400 
NUMBER    OF 


500  600 

TREES    PER    ACRE 


good  sites.  This  would  be  expected  since  com- 
petition in  closely  spaced  plantations  on  the 
better  sites  begins  at  earlier  ages,  and  to  reach 
an  assigned  thinning-density  level,  fewer  trees 
are  retained  on  good  sites  than  poor  due  to  larger 
average  diameter  of  the  trees. 


CONCLUSIONS 

The  overall  trends  found  in  this  study  are  not 
new.  It  has  been  shown  repeatedly  that  heavy 
thinnings  stimulate  diameter  growth,  but  reduce 
volume  growth.  The  importance  of  these  data  is 
the  magnitude  of  differences. 

Selection  of  a  thinning  regime  is  so  important 
to  the  future  productivity  and  development  of  a 
stand  that  it  cannot  be  approached  casually.  A 
choice  should  be  based  on  a  thorough  knowledge 
of  growth  responses  to  the  various  alternatives. 
This  is  illustrated  by  the  tabulations  below, 
which  compare  predicted  diameter-  and  volume 
growth  from  17  to  22  years  for  a  broad  span  of 
residual  basal  areas  at  17  years  on  80-  and  100- 
foot  sites. 


5-year  diameter  growth 


2  Diameter    frrowth     was     predicted     from     the     followint?     regression 
equations  : 
P.A.D.G.      (Merchantable  trees)    =    1.27772799    _    2:5. 13786:!    (l/S) 

_  0.4118408  (log     B.A.) 
R2   =   0.75  :  S         —   0.03 


P.A.D.G.     (50  largest  per  acre) 

_  0.27256756  (log     B.A.) 
H2   =   0.48  :  S         =   0.03 


0.96682613    _    13.268876    (l/S) 


Basal  area 

Merchantable 

50  largest 

5-year  volume' 

after  thinning 

trees 

per  acre 

growth 

Ft.- 

Inches 

I 

nches 

Cords' 

Site 

80 

60 

1.3 

1.6 

10.4 

80 

1.0 

1.4 

13.1 

100 

.8 

1.3 

15.1 

120 

.7 

1.2 

16.8 

Unthinned"' 

.5 

Site 

100 

1.1 

18.2 

60 

1.6 

1.8 

12.3 

80 

1.3 

1.6 

14.9 

100 

1.1 

1.5 

17.0 

120 

1.0 

1.4 

18.6 

Unthinned"' 

.8 

1.3 

20.1 

On  site  80,  a  stand  with  120  square  feet  of 
basal  area  per  acre  grew  16.8  cords  or  62  percent 
more  than  one  with  60  square  feet.  Offsetting 
this  difference,  diameter  growth  of  mei-chant- 
able  trees  was  0.6  inch  greater  with  60  than 
120  square  feet.  Differences  were  about  the  same 
on  the  100-foot  site.  Which  treatment  to  select  is 
an  individual  landowner  decision.  Of  course, 
other  comparisons  are  possible  l)ut  intermediate 
treatments  will  merely  give  less  stimulation  of 
diameter  growth  than  60  square  feet  and  less 
volume  growth  than  the  120  square  feet. 

Are  these  differences  in  growth  temporary 


:i  Estimated   values   for  trees   in   the  4-inch   d.h.h.   class  :ind   larger  to 

4-inch  top.  d.o.h. 
1   76.3  cubic  feet  per  cord. 
.".  For  residual  densities  of  140  siiuare  feet  per  acre. 


Table  5. — Diameter  distribution  of  trees  per  acre  at  age  22  in  the  6  by  6  spacing 


Basal  area 

after  thinning 

(ff^) 

Site  index 
class 

D.b.h.  (inches) 

<4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Total 

60 

80 

10 

39 

59 

107 

29 

20 

264 

90 

5 

0 

0 

24 

43 

99 

47 

29 

10 

257 

110 

10 

10 

39 

29 

59 

29 

176 

80 

80 

34 

25 

5 

87 

87 

112 

34 

15 

399 

90 

19 

0 

48 

38 

87 

97 

29 

10 

328 

100 

80 

19 

19 

87 

136 

97 

78 

68 

0 

10 

514 

90 

5 

39 

68 

68 

127 

97 

49 

24 

5 

482 

120 

80 

29 

86 

153 

125 

124 

134 

48 

699 

90 

10 

25 

59 

125 

107 

165 

39 

24 

5 

559 

100 

10 

48 

87 

116 

106 

106 

48 

19 

0     ] 

LO    550 

Unthinned 

80 

59 

188 

168 

158 

137 

98 

29 

837 

90 

58 

77 

115 

172 

157 

103 

33 

0 

10 

725 

Table  6. — Diatneter  distributions  of  trees  per  acre  at  age  22  in  the  8  by  8  spacing 


Basal  area 

after  thinning 

(ft-') 

S'ite  index 
class 

D.b.h.  cl 

ass  (inches) 

<4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Total 

Feet 











—  Number  — 











60 

90 

5 

3 

8 

16 

54 

61 

34 

13 

3 

5 

202 

80 

80 

11 

15 

42 

37 

135 

36 

51 

10 

10 

347 

90 

10 

0 

10 

30 

90 

40 

51 

51 

10 

10 

302 

100 

11 

0 

0 

11 

11 

73 

53 

52 

42 

11 

264 

100 

90 

10 

38 

68 

110 

86 

34 

10 

356 

120 

80 

10 

0 

102 

111 

112 

111 

71 

31 

548 

90 

7 

28 

63 

67 

98 

81 

112 

21 

14 

491 

Unthinned 

80 

42 

73 

62 

83 

166 

115 

31 

42 

614 

90 

5 

19 

29 

99 

113 

99 

75 

45 

10 

10 

504 

Table  7.- 

-Diamete 

r  distri 

mtion 

5  of  tre 

es  per  o 

icre  at 

age  22 

in  the 

9  by  9  spacing 

Basal  area 

after  thinning 

(ft^) 

Site  index 
class 

- 

D.b.h.  class  (inches) 

<4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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60 

90 

5 

0 

5 

11 

10 

60 

36 

45 

10 

15 
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10 

30 

30 

59 

20 

5 

0 

10 
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80 

90 

2 

3 

7 

32 

34 

23 

67 

48 

33 

3 

2 
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90 

10 

20 

10 

81 
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91 

81 

10 

10 
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11 

5 

21 

31 

21 

57 

71 

31 

20 

268 

110 

10 

10 

48 

39 

87 

20 

10 

20 
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120 

90 

11 

11 

33 

67 

100 
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11 

11 

11 

377 

100 

21 

21 

47 

87 

71 

77 

11 

0 

5 

5 

345 

Unthinned 

90 

3 

17 

17 

38 

66 

65 

82 

55 

24 

14 

381 

100 

10 

30 

30 

81 

40 

81 

71 

30 

10 

383 

Table  8. — Diameter  distributions  of  trees  per  acre  at  age  22  in  the  10  by  10  spacing 


Basal  area 
after  thinning 
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Site  index 
class 
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(inches) 
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4 

5 

6 

7 
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9 
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11 

12 
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60 

80 

10 

5 

39 

25 

15 

39 

63 

24 

15 

235 

100 

6 

3 

0 

9 

21 

44 

28 

40 

9 

6 

3 

169 

80 

80 

9 

9 

38 

42 

66 

61 

61 

14 

300 

100 

9 

13 

54 

45 

45 

18 

9 

0 

5 

198 

100 

90 

6 

6 

13 

25 

16 

48 

77 

66 

41 

7 

305 

Unthinned 

80 

9 

36 

101 

27 

73 

45 

55 

18 

364 

90 

6 

6 

25 

24 

47 

47 

79 

43 

30 

17 

2 

0 

2 

328 

100 

19 

9 

56 

46 

56 

82 

55 

28 

9 

360 

Table  9. — Diameter  distributions  of  trees  per  acre  at  age  22  in  the  12  by  12  spacing 
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60 

80 

9 

0 

17 

17 

43 

35 

26 

0 

0 

9 

156 

90 

5 

0 

0 

0 

0 

19 

19 

54 

39 

9 

0 

9 

154 

100 

9 

0 

28 

46 

45 

128 

110 

9 

36 

9 

18 

44 

116 

80 

90 
100 

5 

0 

14 

14 
20 

32 
59 

41 
20 

45 
38 

37 
29 

5 
20 

193 
186 

Unthini 

ed 

80 

17 

0 

9 

17 

9 

59 

42 

50 

17 

9 

9 

238 

90 

3 

0 

16 

19 

26 

45 

38 

76 

10 

7 

240 

100 

13 

9 

19 

16 

40 

31 

49 

37 

0 

6 

3 
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phenomena?  Other,  older  studies  have  shown 
these  trends  will  continue,  except  for  the  con- 
trols. Net  growth  in  unthinned  plantations  will 
be  less  than  in  lightly  thinned  ones  after  about 
age  30,  when  suppression  begins  to  cause  mor- 
tality of  merchantable  sized  trees  (Mann  1952) . 

Before  this  stand  was  thinned,  planting 
density  and  site  had  a  strong  influence  on  cubic- 
foot  volume  and  average  diameter  (Mann  and 
Dell  1971).  These  two  factors  also  affected  time 
of  first  cutting.  A  commercial  thinning  should 
be  delayed  until  the  stand  fully  occupies  the 
growing  space  available  and  basal  area  is  at 
least  100  square  feet  per  acre.  Stands  planted  at 
close  spacings  and/or  growing  on  good  sites  have 
relatively  high  basal  areas  and  can  be  thinned 
at  an  early  age.  However,  cost  of  logging  is  apt 
to  be  high  because  of  the  large  number  of  small 
stems  that  have  to  be  handled. 

Diameter  and  volume  growth  responses  after 


the  first  thinning  generally  tend  to  be  more  er- 
ratic than  after  subsequent  ones.  This  is  due  to 
variations  in  the  stands  before  cutting.  Re- 
sponses will  likely  be  slower  in  a  stand  cut  to  80 
square  feet  of  basal  area  from  140  square  feet 
than  one  cut  to  80  from  100.  Similarly,  stands 
thinned  to  low  basal  areas  take  longer  to  fully 
respond  to  the  added  growing  space  than  those 
cut  to  relatively  high  residual  densities.  There- 
fore, it  can  be  anticipated  that  growth  relations 
to  thinning  intensities  will  be  better  correlated 
in  later  cutting  cycles. 
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Yellojr-poplar  fruits  are  best  collected  in  late  October  when 
their  color  changes  from  green  to  yelloiv-green  or  yellow.  There 
were  no  other  obviotis  physical  or  chemical  changes  indicating 
maturity.  The  seeds  are  physiologically  mature  as  early  as  Sep- 
tember 1,  although  high  fruit  moisture  contents  make  special 
handling  necessary  if  fruits  are  collected  at  this  time.  Fruits 
may  be  picked  from  logging  slash  as  early  as  September  after 
natural  drying  on  the  limbs. 

Additional  keywords:  Liriodendron  tulipifera  L.,  physical 
and  chemical  changes,  germination,  artificial  ripening,  fruit 
and  seed  storage. 

Yellow-poplar  {Liriodendron  tulipifera  L.)  is  one  of  the  most  val- 
uable hardwoods  in  the  United  States.  It  ranges  from  southern  Ontario 
to  the  Gulf  of  Mexico  and  flowers  from  April  to  June  (Renshaw  and 
Doolittle  1965) .  Maturation  occurs  in  September  and  October  (Sargent 
1965,  Renshaw  and  Doolittle  1965).  The  cone-shaped  fruit  is  21/2  to  3 
inches  long  and  consists  of  about  80  winged  carpels  on  a  central  axis. 
Each  carpel  contains  one  or  two  seeds,  which  usually  abort  because  of 
ineffective  pollination  (Boyce  and  Kaeiser  1961) ;  seeds  from  most  trees 
average  only  about  10  percent  full  (Bonner  and  Russell  1973).  The  low 
percentage  of  filled  seeds  and  the  necessity  to  collect  the  fruits  before 
they  dry  and  shatter  on  the  trees  make  collecting  and  processing  yellow- 
poplar  seeds  expensive.  This  paper  describes  physical  and  chemical 
changes  occurring  during  seed  maturation,  reports  results  obtained 
after  artificial  ripening  treatments,  and  discusses  how  this  knowledge 
might  improve  seed  collection. 

Methods  and  Materials 

Seed-bearing  trees  were  selected  in  Oktibbeha  County,  Mississippi, 
early  in  1970.  Beginning  in  July,  10  to  20  fruits  were  collected  from 
four  trees  every  2  weeks  until  early  November — just  prior  to  natural 

I   Principal  Silviculturist,  Forest  Tree  Seed  Laboratory,  Forest  Service — USDA.  Southern  Forest  Exp. 
Stn.,   maintained   at   Starkville,   Mississippi,    in    cooperation    with    Mississippi    State   University. 


breakup  and  seed  dissemination.  The  same  procedure  was  followed  in 
1971  and  1972  for  three  of  the  original  trees  and  one  substitute,  which 
replaced  a  cut  tree.  The  fruits  were  collected  in  the  morning  and  trans- 
ported to  the  laboratory  in  polyethylene  bags. 

Diameter,  moisture  content,  fresh  weight,  and  dry  weight  of  10  , 
fruits  from  each  sample  tree  were  measured  in  1970  and  1972;  in  1971,  ! 
these  properties  were  measured  for  only  five  fruits  per  tree.  Diameters 
were  measured  at  the  base.  Dry  weights  were  obtained  after  24  hours  , 
at  10.5  C;  moisture  contents  were  expressed  as  percentages  of  fresh 
weights. 

In  1971,  the  specific  gravity  of  fruits  from  two  of  the  sample  trees 
was  measured  by  water  displacement  on  six  dates  from  July  to  Novem- 
ber. Fruits  from  one  of  the  trees  were  split  longitudinally,  and  the  green 
carpels  were  separated  by  hand  from  wings  and  axes.  The  dewinged 
carpels  (hereafter  called  seeds)  were  dried  for  24  hours  at  70  C  and  . 
ground  in  a  Wiley  mill  to  pass  a  20-mesh  screen.  The  ground  material  1 
was  then  analyzed  for  crude  fat,  soluble  and  insoluble  carbohydrates,  | 
soluble  and  protein-nitrogen,   phosphorus,  calcium,  and  magnesium,  I 
according  to  procedures  explained  previously  (Bonner  1972,  1974) .  All  i 
analyses  were  duplicated  and  repeated  for  agreement  within  10  percent 
of  the  mean. 

Germination  was  tested  yearly  for  seeds  from  all  of  the  sample  ■ 
trees.  Immediately  after  collection,  the  fruits  were  air-dried  in  the 
laboratory  and  broken  apart  by  hand.  After  the  seeds  were  given  moist 
stratification  for  either  60  or  90  days  at  3"^C,  they  were  germinated  ; 
on  moist  blotters  under  diurnally  alternating  temijeratures  of  20°  and  ; 
30  C  (I.S.T.A.  19(56).  Observations  continued  for  either  45  or  60  days,  j 
according  to  the  speed  of  germination;  seeds  with  healthy  emerging 
radicles  and  positive  geotropism  were  considered  germinated.  At  the 
end  of  the  tests,  ungerminated  seeds  were  opened  to  obtain  estimates  of 
total  filled  seeds. 

In  1971,  artificial  ripening  was  tested  by  procedures  previously 
used  for  sweetgum  (Bonner  1970).  Five  to  eight  fruits  from  each  of 
two  trees  were  given  one  of  the  following  treatments: 

(1)  extraction  immediately  after  collection 

(2)  storage  in  cloth  bags  at  3  C  and  40  to  50  percent  relative 
humidity  (dry-cool) 

(3)  storage  at  3  ' C  in  damp  peat  moss  placed  in  polyethylene  bags 
(moist-cool) 

(4)  storage  in  cloth  bags  in  a  building  with  temperatures  of  up 
to30°C  (dry- warm). 

Collections  were  made  on  July  28,  on  September  7  and  21,  and  on  October 
5  and  19.  Storage  treatments  began  at  the  time  of  collection  and  lasted 


"  until  November,  when  the  fruits  were  air-dried  and  broken  ai)art  by 
liand.  After  the  carpels  were  dewinged  and  cleaned  mechanically, 
germination  tests  were  conducted. 

The  ripening  treatment  judged  most  successful  was  retested  in 
1973  by  collecting  green  fruits  from  logging  slash  on  August  '28,  Sej)- 
tember  10,  and  September  18.  Half  of  the  fruits  were  dried  and  extracted 
immediately,  and  the  other  half  were  artificially  ripened  until  early 
December.  The  seeds  were  then  extracted,  dewinged,  and  upgraded 
(Bonner  and  Switzer  1971)   before  testing. 

Results  and  Discussion 
Physical  Characteristics 

Yellow-i)oi)lar  fruits  did  not  change  markedly  during  the  measure- 
ment period,  and  little  yearly  variation  occurred  (fig.  1) .  Fresh  weight 
and  moisture  content  decreased  slightly;  dry  weight  was  almost  con- 
stant. Specific  gravity  declined  steadily  from  0.86  to  0.68  as  moisture 
content  fell  and  was  as  low  as  0.47  for  very  dry  fruits  immediately 
before  opening  in  early  November.  Mean  diameter,  which  did  not 
change  over  the  o-year  test  period,  averaged  18  mm  at  the  base  from 
July  through  October.  These  results  indicate  that  the  fruits  are  fully 
grown  by  July  1,  when  they  contain  sufficient  food  stores  for  the  seeds. 

Fruit  exteriors  remained  bright  green  in  July  and  August  but 
were  fading  by  late  Septeml)er-eai-ly  Octobei-.  By  late  October,  the 
ripest  fruits  were  yellow  or  light  brown  although  the  green  color  was 
still  visible  on  many.  The  completely  brown  color  normally  associated 
with  mature  yellow-poplar  seeds  was  not  prevalent  until  the  dried 
fruits  began  to  open  on  the  trees  in  November.  Seed  collections  should 
therefore  be  started  well  before  fruit  exteriors  turn  comi)letely  brown. 

Chemical  Characteristics 

Seasonal  trends  in  seed  chemical  components  were  of  little  value 
in  assessing  maturation.  Chemical  changes  were  difficult  to  measure, 
partially  because  of  the  presence  of  large  amounts  of  tissue  without 
embryos.  This  problem  occurred  previously  with  sycamore  (Bonner 
1972) ,  which  also  has  a  low  percentage  of  filled  seeds.  Accurate  chemical 
indices  of  seed  maturity  are  therefore  useful  for  filled  seeds  only; 
however,  separation  of  full  from  empty  seeds  in  green  fruit  is  not 
practical. 

Crude  fat  concentration  increased  somewhat  in  early  fall,  !)ut  the 
total  amount  in  the  seeds — never  above  3  percent  of  the  dry  weight — 
was  too  low  to  be  significant  (fig.  2).  Protein-nitrogen  was  stable  at 
about  ()J^  percent,  and  soluble  nitrogen  decreased  slightly  (from  0.3  to 
0.1  percent)  with  maturity. 
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Figure  1. — Seasonal  changes  in  fresh  weight,  dry  weight,  specific  gravity,  and 
moisture  content  of  yellow-poplar  fruits.  Specific  gravity  data  are  fori 
t2vo  trees  only  in  1971. 

Although  carbohydrates  were  the  most  important  storage  food  for^ 
these  seeds,  no  perceptible  seasonal  buildup  occurred  (fig.  2).  Soluble]' 
carbohydrate  concentration  decreased  throughout  the  season  (from  11 
to  about  3  percent),  but  insoluble  carbohydrates  fluctuated  widely  be- 
tween 15  and  20  percent.  At  maturity,  total  carbohydrate  content  was 
about  20  percent  of  the  seed  dry  weight. 

Phosphorus  content  remained  relatively  steady  throughout  the 
season,  ranging  from  0.12  to  0.18  percent.  Magnesium  measured  0.18 
percent  in  July  and  0.17  percent  in  November.  Calcium  content  of  the 
seeds  more  than  doubled  from  0.14  percent  in  July  to  0.36  percent  in 
November. 
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Figure   2. — Seasonal  cluniyes  ui  crude  fat,  intro(/eii,  ami  ea  rlxili  yd  rate  fraetiana  <if 
yelhnv-jiojda  r  seeds. 


Germination  and  Artificial  Ripening 

Germination  data  indicated  that  the  seeds  were  physiologically 
mature  by  late  September  or  early  October  (table  1).  When  judged 
according  to  total  seeds,  germination  capacities  were  quite  low,  never 
averaging  more  than  5.2  percent;  however,  germination  percentages 
of  filled  seeds  were  sometimes  as  high  as  100  percent  (table  1).  In 
1971,  all  of  the  artificial  ripening  treatments  produced  good,  normal 
germination    (table  2).  The  germinants  in  the  moist-cool  treatment 

Table  1. — Germination  percentages  of  yelloiv-poplar  seeds  collected  at  various  times 


Collect 

ion 

Number  of 
sample  trees 

Germination  cap 

acity 

dat( 

Total  seeds 

Filled  seeds 

-Percent  — 

. — 

1970 

Sept. 

8 

1 

5.0 

100 

23 

4 

4.8 

100 

Oct. 

6 

4 

5.2 

97.0 

21 

4 

2.3 

92.8 

1971 

Sept. 

8 

1 

1.5 

42.1 

21 

4 

2.5 

(M 

Oct. 

5 

5 

4.2 

79.8 

19 

5 

2.3 

94.5 

Nov. 

2 

5 

3.9 

100 

'   Ungerminated  filled  seeds  were  not  counted  on  these  samples. 


Table  2. — Gcrniinatinn  jtcrceiitagcs  of  seeds  from  fruits  after  artificial  ripening 

treatments 


Collection 
date  (1971) 


Storage  treatment 


None  (extracted 

immediately 
after  collection) 


Moist- 
cool 


Dry- 
cool 


Dry- 
warm 




—  —  —  —  Percent   —  —  —  — 



Tree 

A 

July  28 

0 

4.7  (55.9)' 

0 

0.5  (18.2) 

Sept.  7 

0.5  (22.2)' 

7.0  (100) 

3.4  (46.9) 

0 

Sept.  21 

.2  (10.0) 

3.2  (100) 

2.5  (38.5) 

1.7  (100) 

Oct.  5 

.2  (.3.6) 

5.2  (58.8) 

5.3  (100) 

0.8  (11.5) 

Oct.   19 

1.9  (50.0) 

7.1  (78.0) 

Tree 

1.3  (100) 
B 

2.9  (100) 

•July  28 

0 

0 

0 

0 

Sept.  7 

1.5  (42.1)1 

9.3  (100) 

0 

5.4  (100) 

Sept.  21 

r..l  (44.1) 

3.7  (39.1) 

1.5  (27.3) 

3.5  (100) 

Oct.  5 

1.2  (23.3) 

13.2  (88.3) 

3.4  (100) 

5.4  (100) 

Oct.  19 

5.2  (72.7) 

3.9  (66.7) 

3.5  (66.7) 

2.3  (100) 

'   Percentages  in  parentheses  are  for  filled  seeds  only. 


appeared  slightly  more  vigorous  than  the  others.  For  botli  sample  trees, 
moist-cool  storage  after  the  September  and  early  October  collections 
was  usually  better  than  immediate  extraction.  Seeds  from  the  two 
sample  trees  appeared  to  differ;  ripening  of  fruits  picked  on  July  28 
was  successful  for  Tree  A  but  not  for  Tree  B. 

In  1973,  when  the  moist-cool  ripening  treatment  was  used  on  half- 
bushel  lots  of  fruits  picked  from  logging  slash,  seeds  extracted  at  the 
time  of  collection  germinated  just  as  well  or  better  than  those  that  were 
artificially  ripened  (tal)le  3).  The  only  benefit  from  artificial  ripening 
was  that  germination  began  4  to  10  days  earlier  for  stored  seeds  than 
for  those  that  were  extracted  immediately. 


Table  3. — Gertni)iation  capacity  of  seeds  from  artificiaUi)  ripened  ( iitoisf-cool  stor- 
age) and  upgraded  lots 


Collection 
date  (1973) 


Extracted 
immediately 
after  collection 


Extracted  after 
moist-cool  storage 


Percent 


Aug.  28 
Sept.  10 
Sept.  18 

Mean 


39.0  (97.5)1 
14.0  (66.7) 
17.0  (89.5) 

23.3  (87.5) 


19.0  (82.6)1 

7.0  (50.0) 

21.0  (95.5) 

15.7  (79.7) 


'   Percentages  in  parentheses  are  for  filled  seeds  only. 

Fruits  from  logging  slash  may  be  partially  ripened  l)y  drying  after 
cutting,  thereby  lessening  the  effectiveness  of  the  i-ipening  treatment. 
Lengthening  the  collection  season  might  be  accomplished  by  picking 
fruits  from  logging  tops  felled  for  as  long  as  4  weeks  before  natural 
dispersal  (Anonymous  1940).  This  procedure  would  be  useful  to  col- 
lectors having  access  to  logged  trees  in  August,  if  they  ai'e  willing  to 
care  for  the  cones. 


Guidelines  For  Collection 

Although  the  guidelines  rei)orted  liei-c  ai-e  leased  on  measurements 
of  trees  in  central  Mississippi,  they  should  be  applicable  throughout  the 
Midsouth: 

(1)  Collection  of  intact  fruits  from  trees  .should  normally  not 
begin  until  the  last  half  of  October. 

(2)  The  best  index  of  maturity  is  the  color  change  of  fruit  ex- 
teriors from  bright  green  to  yellow-green  or  yellow,  a  change  normally 
occurring  in  late  October  in  central  Mississippi. 

(3)  The  collection  season  can  be  extended  by  gathering  fruits 
after  September  1,  when  the  seeds  are  apparently  physiologically  ma- 


ture.  However,  special  handling  may  be  required  because  of  the  high 
fruit  moisture  content  (about  70  percent).  After  collection,  fruits 
should  be  spread  in  a  thin  layer  for  drying  and  must  never  be  allowed 
to  overheat. 

(4)  Fruits  may  also  be  picked  as  early  as  September  from  logging 
slash.  Although  precautions  due  to  high  fruit  moisture  still  apply, 
natural  drying  on  the  limb  partially  alleviates  this  problem. 
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For  i/'ii ludfiirc  l()l>l<>llii  (Piiuis  taeda  L.)  and  sinsh  (\\  elliottii 
KiujcJni.)  Iliac  cones  collected  orce  a  renu/e  of  dtifi  s  iii/d  stored  for 
■  ',  to  ,')  icieks,  seed  ijulds  icerc  reduced  I>iit  (uh  ijiidtc ,  find  jioniin- 
(ilutitij  iiii  leased  iritli  inc)'C(tsin<i  eo)ie  stoni(i(  jk  nods.  If  slif/hflu 
reduced  ijiclds  and  riii}>ilit ij  tire  (tcecjitdlde,  li)})toHij  and  slasli  cone 
collect  ions  cim  tici/in  2  to  J  ircelrs  l)efore  mtdnritii  if  the  arrics  are 
stored  hef (})■('  /iroccssi)})/.  Lonalcaf  (P.  i)alustris  Mill.)  pine  cones 
sfiould  be  collected  onlij  icheti  imitiire,  tis  storiuje  decreitsed  f/ernii- 
natKrn  of  seeds  from  innmit n re  cones.  Biocheniicid  (inalifses  to  de- 
termine )'ediiein(j  sufior  contents  of  seeds  iind  .r-rai/s  to  determine 
if  flic  seedcodts  are  filled  shoir  promise  iis  seed  miifuriti/  Indices. 
Additional  keywords:  Finns  /Kihistris,  P.  taedn,  P.  <  lliottii ,  g'ernii- 
iiatioii,  l)i()cliemical  cMMiiposition,  cone  siiecil'ic  <iTa\'ity,  cone  stor- 
age. 

The  demand  for  southern  \)me  seeds  is  inci'easinp  rapidly  in  re- 
si)onse  to  escahited  foi'est  i-egenei-ation  iii-ograms.  Traditionall\\  cone 
collections  are  made  within  a  2-  to  o-week  jieriod  after  si)ecific  gravity 
drops  below  0.89,  the  noi-mal  index  of  maturity  ( Wakeley  1954).  Be- 
cause of  limited  lal)or  availahle  foi'  collecting  cones,  this  period  is  too 
shoi't  to  allow  collection  of  enough  cones  to  provide  an  adeciuate  seed 
su])i)ly.  If  the  jicriod  could  he  extended  hy  2  to  3  weeks,  the  numl^er 
of  seeds  collected  might  easily  he  doubled. 

An  extended  collection  poi-iod  is  I'eportedly  possible  if  slightly 
immature  cones  are  stored  ])i'ior  to  kilning  (P>evege  \^)iv'),  Waldrij)  1970, 
McLemore  197")).  Howevei-,  maturity  indices  that  reflect  the  rijieness 
of  seeds  as  well  as  cones  after  stoi-age  have  not  been  developed.  The 
tests  reported  here  wei-e  installed  to  determitie  maturation  of  southern 
liine  cones  and  seeds  collected  on  different  dates  and  stored  for  various 
jieriods.  .\-rays  and  i)i()chemical  analyses  were  evaluated  as  j-jossible 
indices  of  seed  maturity. 

1    Tlie  author  is  Priticip.Tl  Silviculturist  al  the  A Icx.'i miria  Forestry  Center.  Southern  Forest   Experiment 
Slali.ui.  Forest   Service-    USDA,   Fineville,   La,   7l:;i',li. 


METHODS 

Collection,  Storage,  and  Processing 

Cone  and  seed  maturity  were  tested  for  loblolly  {Pinus  faeda  L.), 
longleaf  (P.  palustris  Mill.) ,  and  slash  {P.  eUiottii  Engelm.)  pines  from 
natural  stands  in  the  Palustris  Experimental  Forest  in  central  Louisi 
ana.  For  each  of  the  three  species,  24  cones  were  collected  from  each 
of  four  trees  selected  for  their  large  seed  crops.  To  provide  a  range  of 
seed  maturity,  collections  were  made  weekly  from  September  15  to 
October  13,  1969,  for  loblolly  and  longleaf,  and  from  July  12  to  Septem 
ber  22, 1971,  for  slash  pine.  Since  the  earliest  (September  15)  collection 
of  loblolly  seed  proved  mature,  collections  for  loblolly  and  longleaf 
were  begun  5  weeks  eai'lier  the  following  year  and  were  repeated  bi- 
weekly (August  10  to  October  17,  1970).  The  24  cones  from  each  tree 
were  divided  into  four  equal  groups  for  tests  of  cone  and  seed  maturity 
One  group  was  tested  for  specific  gravity  and  moisture  content  im^ 
mediately  after  collection,  and  the  other  three  groups  received  one  of 
three  storage  treatments  to  determine  if  the  cones  would  ripen  inde 
pendently  of  the  tree.  The  cones  were  stored  in  open  paper  bags  in  an 
unheated  building  for  1,  3,  or  5  weeks  prior  to  processing.  As  each  of 
the  storage  treatments  was  completed,  the  cones  were  opened  by  drying 
for  3  days  in  a  gas-fired  kiln  (38°C).  Cone  maturity  was  determined 
by  seed  yield.  Casehardened  cones  were  considered  immature,  and  their 
seeds  were  obtained  by  opening  the  cones  mechanically.  Seeds  from  the 
1-  and  3-week  storage  treatments  were  immediately  placed  in  a  re- 
frigerator (1°C)  to  slow  development.  At  the  end  of  the  5-week  storage 
period  seeds  from  all  of  the  storage  treatments  were  used  for  germina- 
tion trials  and  biochemical  analyses.  After  all  of  the  seeds  were  cleaned, 
filled  ones  were  separated  from  empties  by  liquid  separation — loblolly 
in  water,  longleaf  in  w-pentane,  and  slash  in  1:1  ethanol  and  water. 

Germination  tests. — Germination  tests  were  made  under  standard 
laboratory  conditions.  Because  loblolly  seeds  are  dormant,  they  were 
stratified  for  28  days  at  1°C  on  a  sand-peat  medium.  Longleaf  and  slash 
were  left  unstratified.  One  hundred  seeds  were  sown  in  factorial  com- 
bination for  each  tree,  collection  date,  and  storage  treatment. 

Biochemical  analyses. — Because  of  species  differences  in  size,  50 
longleaf,  100  loblolly,  and  75  slash  pine  seeds  for  each  tree-treatment- 
date  combination  were  freeze-dried  and  stored  at  1°  C  They  were  then 
analyzed  for  lipids  according  to  Ching's  method  (1963),  for  reducing 
sugars  by  a  modified  Somogyi  method  (Nelson  1944),  and  for  protein 
or  insoluble  nitrogen  and  total  soluble  sugars  by  methods  reported 
previously  (Barnett  and  Naylor  1970). 

X-rays. — Before  processing,  the  slash  pine  seeds  to  be  used  for 
the  biochemical  analyses  were  x-rayed  to  determine  how  much  of  the 
seed  cavity  was  filled  by  the  embryo  and  megagametophyte. 


Analyses. — For  each  species,  analyses  of  variance  were  conducted 
to  determine  differences  in  seed  yields,  germination,  and  biochemical 
properties  (0.05  level  of  significance). 


RESULTS  AND  DISCUSSION 
Loblolly 

Morphological  characteristics  and  viability. — In  both  collection 
years,  the  si)ecific  gravity  of  loblolly  cones  averaged  ai^proximately 
0.89  near  October  1,  when  cone  moisture  contents  were  al)out  110  to 
120  percent. 

In  1969,  the  average  number  of  seeds  released  per  cone  tended  to 
increase  with  each  subsequent  collection  date  and  with  increasing 
lengths  of  cone  storage  (tal)le  1).  Cones  from  the  early  collections 
appeared  to  benefit  most  from  a  long  storage  period,  as  evidenced  by 
improved  yields  with  longer  storage.  Cones  collected  as  early  as  Septem- 
ber 15,  when  the  specific  gravity  was  0.99,  and  stored  for  5  weeks 
yielded  38  seeds  per  cone,  which  compared  favorably  with  the  47-seed- 
per-cone  average  ol^tained  for  the  final  collection  after  1  week  of 
storage,  when  specific  gravity  avei'aged  0.80.  For  cones  collected  on 
September  29,  when  specific  gravity  was  0.88,  the  average  yield  per 
cone  after  1  week  of  storage  was  only  one  seed,  but  yields  increased 
appi'eciably  both  after  longer  storage  and  with  subsequent  collections. 

The  fact  that  germination  was  not  affected  by  either  date  of  col- 
lection or  storage  treatment  shows  that  collections  were  not  Ijegun 
early  enough  to  allow  observations  of  seed  development.  It  is  obvious 
that  seed  maturity  of  loblolly  seeds  occurs  sevei"al  weeks  before  cones 
are  ripe  enough  to  open  fully.  These  results  were  confirmed  by  the 
1970  loblolly  te.sts,  in  which  collections  commenced  5  weeks  earlier  than 
in  19(i9  and  storage  was  omitted.  In  1970,  seed  yields  were  nil  through 
September  21  but  were  satisfactory  thereafter.  Germination  was  58 
percent  for  the  seeds  collected  on  Seiilembei-  7,  79  percent  for  September 
21,  and  9f)  i)ercent  for  October  5.  No  viable  seeds  were  obtained  from 
the  August  collections. 

Loblolly  pine  cone  collections  normally  begin  about  October  1,  when 
specific  gravity — the  conventional  index  of  maturity — is  about  0.89. 
Results  in  this  study  indicate  that  collections  can  commence  2  to  3  weeks 
earlier  if  some  reductions  in  yield  and  viability  are  acceptable  and  if 
the  cones  are  stored  3  to  5  weeks  before  processing. 

Biochemical  analyses. — Although  there  were  significant  differ- 
ences among  individual  trees  in  contents  of  total  sugars,  lii)ids,  and 
protein-nitrogen,  there  were  no  differences  caused  by  collection  date  or 
storage  treatments  (table  1).  The  only  notal)le  biochemical  changes 
measured  were  levels  of  reducing  sugars,  which  dropped  steadily  with 


-2 

c 

XI 

9* 

D 

bjO 

o 

o 

!h 

w 

-l-> 

1— 1 

c 

tn 

13                1 

a. 

J 

(« 

u! 

O 

bi 

H 

3 

tx 

j:; 

tri 

Sm 

o 

bi 

T3 
0) 

Pi 

, 

C 

£ 

o 

+-> 

0) 

c4 

O 

*" 

OJ 

-a  -a   ?^ 

a>  - 

3  ^ 

tn  • 

>.  z 

p. 

0)    ^ 

0)    5    c      1 

o 

2    c 
o    o 

o  • 

s  ^ 

o     >, 

*  5  -"^ 

o 

ot     w 

^  Sd 

0) 

03 
•T3 

^"^ 

«      O) 

C   o 

s  ^ 

o  ^ 

*^    Oi 

O     1— 

13 

01    ^ 

13     o 

o 

c^  c^  c>i  w  M  cvi  oi  c-j  M  e^  c>i  .-<  c^i  oi  c^  rt  ,-H  rH  oJ  T-H  oi  cvi  c-i  c^  (N 


c-  o 

>>} 

O 

t> 

00 

f 

C^l 

-f 

t- 

co 

T— t 

CO 

CO 

lO 

CO 

^ 

t- 

o 

UO 

CO 

t- 

t- 

C>J 

IC 

r-H     7-i 

t— 

CO 

o 

t- 

cx) 

t- 

c- 

00 

T— 1 

00 

00 

T-H 

00 

T-H 

Ci 

T-H 

1— 1 

00 

00 

00 

00 

00 

00 

T-H 

00 

T-H 

I 

4 


^tDt-^iooqoqioiotDtoc-;moooOT)<rHo?Dcooqi:-oocooqa5 
c-i  i-i  T-H  T-H  T-H  i-H  rt  T-H  i-H  T-H  rH  M  M  c^i  c^  CO  CO  cj  oi  i>i  oi  c-i  CO  oi  c^i 


•"tcooacDOincococo 

OOOt-h^OOOt-h 


■^CO(MCOCDtO(M'^ 
T-HOOOOOOO 


■^  (M  T-H  C-1  M  (M 

o  o  o  o  o  o 


CI  t—  oo  o 
C]  C-I  04  Ol 


00  OO  00  00 

01  (Ji  03  Ci 


O  lO  lO 

rr  CD  CO 


00  00  00  00 
05  03  0^05 


UO  lO  00  03 

CO  "^  CO  CO 


a:  C3  C3  oi 

Ci  03  03  Oi 


Oi 
OJ 


03 

o 


o 
00 


S  T-H  CO  IC  "^ 


C  "-I  CO  lO 


''^  £  T-H  CO  lo  <1 


tc 


> 

< 


0) 

be 

a; 


!/} 


each  successive  collection  date.  The  percentage  of  reducing  sugars  after 
cone  storage  was  very  low  regardless  of  the  date  of  collection,  an  indi- 
cation that  reducing  sugars  were  converted  to  other  products  during 
the  first  week  of  storage.  Reducing  sugar  content  of  seeds  may  there- 
foi-e  indicate  cone  maturity.  In  this  study,  cone  maturity  (specific 
gi-avity  of  0.88)  occurred  when  the  reducing  sugar  content  of  the  seeds 
was  0.14  percent. 

The  extension  of  the  collection  period  in  1970  resulted  in  a  much 
greater  range  of  values  in  all  the  constituents  measured;  however,  at  a 
given  date,  all  levels  compared  closely  with  those  obtained  the  previous 
year. 

Longleaf 

Morpholof/lcdl  churacferisfics  and  riahlllfy.^-D'iffevences  between 
cone  collections  made  in  1969  and  1970  sliowed  that  longleaf  cones  some- 
times ripen  considerably  later  than  loblolly.  Longleaf  cones  collected 
in  1969  reached  maturity  as  indicated  by  a  specific  gravity  of  0.89  on 
September  '29;  but  in  1970  rii)eness  did  not  occur  until  October  17. 
Differences  in  individual  trees  may  explain  some  of  the  variation. 
Cone  moisture  contents  of  longleaf  varied  slightly  from  that  of  loblolly; 
specific  gravity  was  0.89  when  moisture  content  was  about  140  percent. 

Like  loblolly,  yields  of  longleaf  seeds  increased  both  from  early 
to  late  collections  and  with  increasing  cone  storage  periods  (table  2). 
Unlike  loblolly,  late  collections  of  longleaf  showed  increased  yields  after 
storage,  even  when  specific  gravities  were  as  low  as  0.80.  The  highest 
yields  were  obtained  with  cones  stored  ?>  to  5  weeks  when  initial  specific 
gravities  were  0.89  or  below.  Yields  for  cones  collected  earliest  (Sep- 
tember 15)  and  held  for  5  weeks  were  only  about  half  those  obtained 
from  the  later  collections. 

Viability  inci-eased  with  each  successive  collection  date;  however, 
gei'mination  of  the  seeds  from  immature  cones  deci-eased  with  the  length 
of  cone  storage;  only  seeds  fi-om  the  last  collection  retained  high  via- 
bility over  the  .5-week  storage  period. 

These  results  indicate  that  longleaf  cones  should  be  collected  only 
when  mature;  however,  a  storage  period  longer  than  8  weeks  would 
diminish  seed  storal)ility  (McLemore  1961). 

The  1970  tests  confirmed  that  cones  collected  and  processed  l)efore 
specific  gravity  is  less  than  0.90  fail  to  oi)en  and  release  seed.  Seeds 
were  obtained  only  from  the  final  cone  collection  (Octobei-  19) ;  germi- 
nation was  93  percent. 

Bioclicniicdl  (iruihiscs. — Percentages  of  reducing  sugai-s  foi-  un- 
stored  cones  in  the  1969  collections  ranged  fi'om  0.(54  to  0.19  fi-om  the 
early  to  the  late  collection  (table  2) .  Except  for  the  latest  (()ctol)er  13) 
collection,  the  values  for  each  collection  date  dropped  markedly  during 
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the  first  week  of  storajje,  after  which  the  decreases  were  smaller. 

Values  for  total  sugar  also  varied  with  collection  date  and  cone 
storage  period  but  foUowed  the  trends  observed  for  loblolly  pine  seeds. 
Although  sugars  in  seeds  from  unstored  cones  decreased  from  4.7 
percent  for  the  eai'liest  collection  to  2.8  percent  foi-  the  latest,  total 
sugar  contents  of  seeds  from  stored  cones  tended  to  inci'ease  with 
length  of  storage. 

Although  lipid  contents  were  not  affected  by  collection  date,  levels 
decreased  with  increasing  lengths  of  cone  storage  (table  2).  Insolul)le 
nitrogen  was  not  affected  by  eithe}'  collection  date  or  storage  period. 

Slash 

MorplioUKjicitl  rlnirdctcri'ifirs  and  riahilH ij. — -Slash  pine  cone  col- 
lections tyjHcally  begin  in  early  September;  the  present  tests  confirm 
that  maturity  occurs  before  September  15.  Cone  moisture  contents  were 
about  13.5  to  140  percent  when  si)ecific  gravity  was  0.89. 

Cone  collections  Ijegan  about  8  weeks  prior  to  maturity.  Like  lob- 
lolly and  longleaf  pine  slash  pine  seed  yields  increased  with  each  sub- 
sequent collection  date  and  with  longer  cone  storage  periods.  Acce]:)table 
yields  were  obtained  when  cones  were  collected  in  late  August,  ])rovided 
the  cones  were  held  3  or  5  weeks  prior  to  processing  (table  3).  When 
cones  were  held  for  5  weeks,  seed  yields  fi-om  the  August  23  collection 
(specific  gravity  0.99)  were  70  pei-  cone  compared  to  85  for  cones 
that  were  i)icked  on  Septembei-  22  (specific  gravity  0.81). 

Germination  levels  were  never  high.  Rest  germination  (83  percent) 
was  for  seeds  from  cones  collected  on  September  22  and  held  5  weeks. 
No  seeds  from  cones  picked  in  .July  gei-minated,  even  aftei'  5  weeks  of 
stoi-age,  and  viability  was  low  for  seeds  fi-om  the  August  collections 
regardless  of  the  cone  storage  i^eriod. 

Slash  pine  cone  collections  noi-mally  begin  in  early  September. 
Although  yields  are  usually  adequate  by  late  August  foi'  cones  witii  a 
specific  gravity  of  0.95,  reduced  viability  occui-s.  To  ol)tain  maximum 
germination,  cones  must  be  fully  mature  when  collected  and  stored. 

Biovhemiad  (indlascs. — Like  loblolly  and  longleaf,  reducing-sugar 
content  in  slash  pine  seeds  fi'om  unstored  cones  api^eai-ed  closely  related 
to  maturation.  Levels  dropped  rapidly  foi'  the  last  thi'ee  collection  dates 
(table  3). 

Total  sugars  followed  similai'  trends;  the  highest  level  (2.8  percent) 
occurred  for  cones  collected  earliest.  Total  sugars  of  seeds  from  un- 
stored cones  dropped  to  0.(5  ])ercent  at  matui'ity.  Cone  storage  mai'kedly 
lowered  total  sugar  levels  of  inmiature  seeds  but  not  of  mature  ones. 

Lipids  constituted  only  about  2.()  percent  of  seed  weight  in  early 
collected  seeds  but  increased  to  about  20  percent  with  maturation. 
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Cone  storage  did  not  affect  lipid  content.  A  20  percent  lii)id  content  was 
necessary  to  ensui'e  viability  of  60  percent  or  greater.  Sugars  were 
apparently  converted  into  lipids  at  maturation. 

Protein-nitrogen  contents  also  significantly  increased  with  suc- 
cessive collection  dates  (table  3) .  For  early  collections,  levels  decreased 
with  longer  cone  storage  periods  but  thereafter  increased  only  slightly 
or  not  at  all.  At  maturity  protein-nitrogen  levels  were  slightly  above  4 
Ijercent. 

X-fays. — X-rays  of  slash  pine  seeds  showed  that  the  embryo  is 
well-developed  and  the  coat  cavity  filled  when  the  seeds  are  mature 
and  viable.  There  were  large  differences  in  the  amount  of  the  seed 
cavity  filled  by  the  embryo  and  megagametophyte  between  early  and 
late  collections  (fig.  1).  Seeds  from  the  July  collections  showed  little 
differentiation  into  embryonic  and  megagametophytic  tissue;  at  this 
early  stage,  seed  content  appeared  milky,  indicating  high  sugar  and 
protein-nitrogen  contents.  These  observations  were  consistent  with  the 
gei-mination  data  and  the  biochemical  analyses. 

CONCLUSIONS 

Collections  of  slash  and  loblolly  cones  can  begin  2  or  3  weeks  before 
maturity  if  specific  gravity  is  1.0  or  less,  but  yields  will  probably  de- 
crease even  after  cone  storage.  Acceptable  yields  and  germination  can 
be  obtained  when  collections  of  loblolly  cones  begin  about  mid-Septem- 
ber (specific  gravity  1.0)  and  when  collections  of  slash  cones  begin  in 
late  August  (specific  gravity  0.95).  However,  optimum  yields  and 
germination  are  possible  only  if  the  cones  are  mature  when  collected. 
Early  collections  are  advisable  only  if  large  quantities  of  seed  are  needed 
immediately  or  if  labor  or  the  collectable  crop  is  limited.  Seeds  from 
immature  loblolly  cones  are  apparently  mature  when  extractable,  and 
slash  pine  seeds  continue  ripening  during  cone  storage.  However,  viabil- 
ity of  longleaf  seeds  from  immature  cones  decreases  during  storage. 
Therefore,  only  mature  longleaf  cones  should  be  collected.  Once  ripe, 
longleaf  cones  can  be  stored  fi-om  3  to  5  weeks  to  increase  seed  yields 
without  i-educing  viability,  but  the  storage  period  should  not  exceed  8 
weeks. 

Moisture  contents  varied  slightly  among  si)ecies  but  were  usually 
near  120  to  140  percent  at  maturity. 

For  the  species  evaluated,  reducing  sugars  offered  the  best  po- 
tential biochemical  index  to  maturity.  For  all  three  species,  levels  de- 
creased to  about  0.20  percent  at  maturity — when  specific  gravities  were 
0.88. 


Figure  1. — X-tays  of  slash  phie  seeds  from  one  tree;  cones  were  collected  in  1971 
on  six  dates  as  follows:  (1)  July  12,  (2)  July  26,  (3)  August  9, 
iU)  August  23,  (5)  September  7,  ( (i )  September  22. 
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Seed  trees  left  at  two  sites  did  not  appear  to  influence  the  establish- 
ment or  development  of  reproduction.  Seed  trees  were  mainly  sweetgum 
and  red  oaks.  Most  reproduction  was  from  sprouting  of  the  stumps  and 
roots  of  cut  trees  or  from  advanced  seedlings  present  in  the  under- 
story  at  the  time  of  cutting.  Eighteen  years  after  cutting,  dominant 
trees  of  the  reproduction  were  from  6  to  10  inches  d.b.h.  and  from 
55  to  65  feet  tall.  At  the  two  sites,  volumes  of  trees>1.0  inch  d.b.h. 
averaged  1,544  and  1,767  cubic  feet  per  acre. 
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Hardwood  Regeneration 
After  Seed  Tree  Cutting 

R.    L.   Johnson   and    R.   M.    Krinard' 

Seed  trees  left  at  tiro  sites  did  not  appear  to  influence  the 
establishment  or  development  of  reproduction.  Seed  trees  ivere 
mainly  sweetgum  and  red  oaks.  Most  reproduction  was  from 
sprouting  of  the  stumps  and  roots  of  cut  trees  or  from  advayiced 
seedlings  present  in  the  understory  at  the  time  of  cutting. 
Eighteen  years  after  cutting,  dominant  trees  of  the  reproduction 
were  from  6  to  10  inches  d.b.h.  and  from,  55  to  65  feet  tall.  At  the 
two  sites,  volumes  of  trees  ^1.0  inch  d.b.h.  averaged  1,54^  and 
1,767  cubic  feet  per  acre. 

Additional  keywords:  Natural  regeneration,  sprouting,  Liquid- 
ambar  styraciflua,  Quercus  falcata  var.  pagodaefolia,  Qtiercus 
nigra. 

Seed  tree  cutting  is  a  system  of  regeneration  that  theoretically 
favors  the  establishment  and  subsequent  growth  of  chosen  species — 
particularly  those  whose  seeds  are  disseminated  by  wind.  Since  the 
system  is  used  infrequently  in  hardwood  forests  of  the  Midsouth,  little 
documentation  is  available  to  support  or  disprove  the  assumption.  This 
paper  reports  establishment  and  growth  of  trees  in  two  separate 
stands  18  years  after  seed  tree  cutting.  Seed  trees  were  mainly  sweet- 
gums  and  red  oaks. 

METHODS 

Both  stands  are  in  southeastern  Arkansas  on  sites  laced  with  a 
series  of  small  drainage  or  depressional  channels.  One  is  within  the 
floodplain  of  the  Saline  River  and  has  good  drainage  nearly  year- 
round.  The  other  borders  Chemin-a-haut  Creek,  a  minor  bottom  cutting 
through  upland  pine  forests;  this  area  has  poor  drainage,  particularly 
in  winter  and  spring. 


1  The  authors  are  stationed  at  the  Southern  Hardwoods  Laboratory,  which  is  maintained  at  Stone- 
ville,  Mississippi,  by  the  Southern  Forest  Experiment  Station,  Forest  Service — USDA,  in  coopera- 
tion with  the  Mississippi  Agricultural  and  Forestry  Experiment  Station  and  the  Southern  Hardwood 
Forest  Research  Group. 


Soil  is  Chastain  silt  loam  on  the  Saline  and  Wrightsville  silt  loan- 
on  the  Chemin-a-haut.  Site  indexes  of  sweetgum  {Llquidambar  sty- 
raciflua  L.)  and  water  oak  {Quercus  nigra  L.)  are  94  and  89  feet 
on  Chastain  soil  and  89  and  80  feet  on  Wrightsville.  \ 

Before  cutting,  most  trees  in  the  Saline  forest  were  suitable  foi 
large  sawtimber;  there  were  about  11,000  board  feet  (Int.  i/4.-incli 
rule)  and  85  square  feet  of  basal  area  per  acre.  Nearly  half  of  the  trees 
were  red  oaks,  mainly  cherrybark  {Quercus  falcata  var.  pagodaefoliai 
Ell.)  and  water  oak;  about  one-fourth  were  sweetgum.  The  Chemin- 
a-haut  forest  contained  about  4,000  board  feet  and  61  square  feet  of 
basal  area  per  acre.  Approximately  two-thirds  were  sweetgum;  red 
oaks  accounted  for  only  10  to  15  percent. 

Three  7  by  14  chain  blocks  were  delineated  in  each  area.  Saw- 
timber  and  pulpwood  were  cut  in  fall  1956.  All  unmerchantable  trees 
1.0  inch  d.b.h.  and  larger  were  killed  either  by  cutting  or  by  girdling 
and  poisoning.  This  left  an  average  of  7.4  well-spaced  seed  trees  per, 
acre  on  the  Saline  and  7.5  trees  on  the  Chemin-a-haut.  Composition, 
of  the  stands  after  cutting  was  as  follows: 


Chemin- 

Saline 
Trees 

per 

a-haut 

■lit 

acre 

it 
J 

Sweetgum 

2.3 

5.2 

\ 

Red  oaks 

4.0 

1.2 

White  oaks 

.5 

.5 

Blackgum 

.0 

.3 

(Nyssa  sylvai 

'ica  var. 

syl 

Hitica) 

Baldcypress 

.3 

.3 

(Taxodium  di 

stichum 

(L.)  Rich.) 

Green  ash 

.3 

.0 

(Fruxinus  pe 

nnsylvanica 

Marsh.) 

Seed  trees  were  removed  from  the  Saline  in  1962  but  were  not  cut  on 
the  Chemin-a-haut. 

During  the  summer  and  fall  of  1957 — about  1  year  after  cutting — 
both  areas  were  fenced  to  exclude  livestock.  Twenty  permanent  plots 
were  then  established  in  each  block;  10  were  0.004-acre  plots  13.2  feet . 
square,  and  10  were  circular  0.033-acre  plots.  Both  sets  of  plots  were 
equally  spaced  through  the  center  of  each  block.  Trees  smaller  than 
1.0  inch  d.b.h.  were  measured  on  the  0.004-acre  plots,  trees  larger  than 
1.0  inch  d.b.h.  were  measured  on  0.033-acre  plots. 

Reproduction  was  monitored  as  follows:  all  trees  on  the  square 
plots  were  tallied  by  species  in  the  falls  of  1957,  1958  (Saline  only) 
and  1959.  Beginning  in  fall  1962  and  again  in  the  falls  of  1965,  1971 
(Saline  only) ,  and  1974,  all  trees  were  tallied  by  species  on  the  circular 
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plots.  In  1971  heights  and  diameters  of  the  tallest  tree  of  each  species 
were  recorded  for  all  plots.  In  1974  diameters  of  all  trees  and  the 
height  of  a  dominant  or  co-dominant  tree  for  each  species  were  re- 
corded, and  volume  of  reproduction  was  calculated  for  all  plots  except 
those  containing  seed  trees  or  surviving  girdled  trees. 

RESULTS 

Saline 

One,  two,  and  three  years  after  cutting  there  were  3,800,  7,300, 
and  13,000  total  trees  per  acre,  respectively;  after  6  and  9  years,  700 
and  1,600  trees  per  acre  1.0  inch  d.b.h.  and  larger  were  tallied. 

At  the  end  of  the  18  years,  the  stand  liad  1,800  trees  per  acre 
comprised  of  34  species  (table  1).  Nearly  three-fourths  were  American 
■hornbeam    {Carpinus  carol iniana   Walt.),  sweetgum,   or  river  birch 
'{Betula  n'uira  L.).  These  three  species  became  plentiful  during  the 
second  year  after  cutting.  After  9  and  18  years,  the  number  of  sweet- 
gum  remained  steady  or  increased  slightly;  American  hornbeam  in- 
creased  substantially,   and   river   birch    decreased.    Red    oaks   never 
I  comprised  a  large  proportion  of  the  reproduction  even  though  they 
•doubled  or  tripled  in  number  between  9  and  18  years  after  cutting. 
After  18  years,  they  accounted  for  only  9  percent  of  the  trees,  and 
none  was  as  large  as  7.0  inches  d.b.h.  (table  2). 

I  Proportionate  numbers  of  trees  by  species  varied  considerably 
among  blocks.  For  example,  after  18  years  one  block  had  twice  as 
many  sweetgum  as  the  other  two;  the  second  had  two  to  three  times  as 
many  red  oaks,  and  the  third  block  had  two  to  four  times  as  many 
American  hornbeam. 

By  1974,  there  were  150  to  200  dominant  or  co-dominant  trees 
per  acre   (based  on  tree  size  and  location)    in  fully  stocked  stands. 


Table  1. — Reproduction  by  species  groups  and  measurement  year^  on   the  Saline 


Measurement  year 

Species 

1957 
1 

1958 
2 

1959 
3 

1962 
6 

1965 
9 

1974 
18 

Nu 

705 

398 

6,213 

mber  of  tr 

2,074 
3,566 

710 

887 
6,092 

Sweetgum 

River  birch 

Red  oaks 

American  hornbeam 

Others 

956 

0 

969 

624 

1,264 

189 
226 
7 
112 
194 

728 

396 
548 
63 
271 
286 

1,564 

489 
308 
153 
513 
351 

Total 

3,813 

7,316 

13,330 

1,814 

'  1957,  1958,  and  1959  data  were  from  milacre  plots;  in  1962  and  afterward,  data 

were  from  0.033-acre  plots. 
-  Included  under  Others. 


Table  2. — Number  of  trees  per  acre  after  18  years  by  species  groups  and  d.b.h 
class  (Saline) 


D.b.h. 
class 


Sweet- 
gum 


Red 

oaks 


River 

birch 


Other 
major 
species 


American 
hornbeam 


Other 
minor 
species 


Total 


1.0-1.9 
2 
3 
4 
5 

6   - 
7 
8 
9 
10 

Total 


144 

114 

69 

50 

46 

42 

18 

10 

1 

1 

495 


Number  of  trees  per  acre 


65 
31 
29 
17 
10 


154 


52 
107 
97 
27 
23 

6 
5 
1 


318 


78 
39 
22 
16 
14 

6 
8 
5 
2 

190 


310 

127 

40 

12 

3 

2 
3 
1 


498 


110 

38 

9 

1 

1 


161 


759 

456 
266 
123 

97 

58 

34 

19 

3 

1 

1,816 
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Sweetgum  was  dominant  or  co-dominant  on  86  percent  of  the  plots, 
red  oaks  on  52  percent,  and  river  birch  on  45  percent.  Only  9  percent 
of  the  dominant  or  co-dominant  trees  measured  were  established  as| 
new  seedlings,  24  percent  were  advance  reproduction  (well-established' 
when  the  stand  was  cut) ,  and  68  percent  were  sprouts  from  stumps  or 
roots  of  cut  trees. 

Most  reproduction  did  not  grow  into  the  2-inch  diameter  class 
until  1962,  6  years  after  cutting.  In  plots  with  poor  stocking,  trees  did 
not  emerge  from  the  vines  and  briars  until  1965.  Dominant  trees  were 
15  to  20  feet  tall  in  1962,  25  to  35  feet  tall  in  1965,  40  to  50  feet  tall 
in  1971,  and  55  to  65  feet  tall  in  1974.  Average  d.b.h.  of  all  treesM.O 
inch  was  3.2  inches  in  1974,  while  dominants  were  6  to  10  inches  d.b.h. 

Estimated  plot  volumes  in  1974  for  all  trees  1.0  inch  d.b.h.  or 
greater  ranged  from  1,325  to  2,624  cubic  feet  per  acre.  Basal  areas 
ranged  from  73  to  142  square  feet  per  acre.  When  considering  only 
trees  >5.0  inches  d.b.h.,  plot  volumes  ranged  from  118  to  2,134  cubic 
feet  per  acre  and  basal  areas  from  5.7  to  104.2  square  feet  per  acre. 
Growth  averaged  98  cubic  feet  annually  for  trees  1.0  inch  d.b.h.  or 
larger  and  56  cubic  feet  for  trees  5.0  inches  or  larger.  Highest  volume 
production  was  from  plots  with  dense  clumps  of  sweetgum,  which 
contributed  nearly  50  percent  of  the  total  volume  compared  to  only 
7  percent  for  red  oaks. 

Chemin-a-haut 

One  and  3  years  after  cutting,  there  were  5,700  and  2,700  total 
trees  per  acre,  respectively;  after  6  and  9  years,  600  and  900  trees 
per  acre  1.0  inch  d.b.h.  and  larger  were  tallied. 
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At  the  end  of  18  years,  the  stand  had  1,300  trees  per  acre  made 
up  of  23  species.  Nearly  80  percent  of  the  trees  were  al)out  equally 
divided  between  sweetgum  and  American  hornbeam  (table  3).  Both 
species  were  well  represented  the  first  year  after  cutting.  Between 
years  9  and  18,  sweetgum  stocking  remained  generally  stable,  but  the 
number  of  American  hornbeam  nearly  doubled.  Red  oaks  were  never 
a  major  component  of  the  stand,  although  the  number  tallied  increased 
l)y  about  one-third  between  9  and  18  years.  By  1974,  red  oaks  made 
up  only  about  5  percent  of  the  trees;  few  were  larger  than  0  inches 
d.b.h.  (table  4).  No  other  species  comprised  more  than  3  percent  of 
the  18-year-old  stands. 


Tal)le  3. — Rcproditctinn  by  species  groHjts  and  measuremenf  year^  em  the  Cheniin- 
a-hant 


Species 


Measurement  year 


1957 
1 


1959 
3 


1962 
6 


1965 
9 


1974 
18 


1 

Sweetgum 

567 

558 

363 

517 

584 

Red  oaks 

142 

83 

31 

51 

63 

American  hornbeam 

.    .    ." 

103 

254 

492 

Others 
Total 

4,950 

2,042 

82 
579 

118 

195 

5,659 

2,683 

940 

1,334 

'   1957  and  1959  data  were  from  milacre  plots;  in  1962  and  afterward  data  were 

from  0.033-acre  plots. 
-  Included  under  Others. 


As  on  the  Saline,  there  were  about  150  to  200  dominant  or  co- 
dominant  trees  per  acre  in  dense  stands.  Sweetgum  was  dominant  or 
co-dominant  on  97  percent  of  the  plots  and  red  oaks  on  31  percent. 
About  63  percent  of  the  dominants  or  co-dominants  were  of  sprout 
origin;  advance  reproduction  accounted  for  28  percent  and  new  seed- 
lings for  only  9  percent. 

In  1974,  average  d.b.h.  of  trees  >1.0  inch  was  3.4  inches,  whereas 
dominant  trees  were  .50  to  65  feet  tall  and  6  to  10  inches  d.b.h.  Plot 
volumes  based  on  trees  1.0  inch  d.b.h.  or  larger  I'anged  from  280  to 
3,253  cubic  feet  per  acre.  Basal  areas  ranged  from  20  to  157  square 
feet  per  acre.  Volumes  for  trees  5.0  inches  d.b.h.  and  larger  ranged 
from  0  to  2,805  cubic  feet  (0  to  127  square  feet  of  basal  area) .  Growth 
averaged  86  cubic  feet  annually  for  trees  1.0  inch  d.b.h.  and  larger 
and  53  cubic  feet  for  trees  5.0  inches  and  larger. 

Nearly  75  percent  of  the  Chemin-a-haut  volume  was  in  sweetgum 
and  only  9  i)ercent  in  red  oak. 


Tatle  4. — Number  of  trees  per  acre  after  18  years  by  species  groups  and  d.b.h. 
class  (Chemin-a-haut) 


D.b.h. 
class 


Sweet- 
gum 


Red 

oaks 


Other 
major 
species 


American 
hornbeam 


Other 

minor 
species 


Total 


—  Number  of  trees  per  acre 


1.0-1.9 

106 

18 

70 

300 

38 

532 

2 

113 

9 

25 

140 

17 

304 

3 

108 

18 

13 

45 

13 

197 

4 

91 

3 

7 

7 

7 

115 

5 

80 

3 

5 

1 

1 

90 

6 

58 

5 

.    .    . 

.    .    . 

63 

7 

22 

.   .   . 

3 

1 

26 

8 

7 

2 

1 

10 

9 

5 

1 

1 

7 

10 

1 

1 

11 

1 

1 

Total 

590 

61 

125 

494 

76 

1,346 

DISCUSSION 

In  the  present  study  seed  trees  did  not  appear  to  affect  establish- 
ment or  development  of  reproduction.  A  clearcut  would  probably  have 
given  the  same  results,  since  most  reproduction  came  from  the  stumps 
and  roots  of  cut  trees  or  from  seedlings  already  in  the  understory  at 
time  of  cutting  (table  5) .  After  18  years,  sweetgum  of  root  and  stump 
sprout  origin  was  by  far  the  leading  commercial  species  both  in  num- 
ber and  stand  position  (dominance)  on  both  areas  (fig.  1).  All  red 
oaks  present  were  already  well-established  in  the  understory  at  the 
time  of  cutting.  The  American  hornbeams  were  a  combination  of  new 
seedlings,  advanced  reproduction,  and  stump  and  root  sprouts.  The 
only  new  seedlings  of  significance  wei-e  river  birch  and  American 
sycamore  on  the  Saline,  although  most  of  the  sycamore  were  dead 
after  9  years. 

After  cutting,  stands  with  a  high  percentage  of  sweetgums  in  the 
overstory  will  apparently  reproduce  heavily  to  sweetgum  because  of 
sprouting.  In  this  test,  sweetgum  sprouts  emerged  for  at  least  3  years 
after  cutting,  and  their  early  rapid  growth — up  to  6  feet  the  first 
year — enabled  them  to  become  dominant.  We  saw  no  reason  to  dis- 
favor root  or  low  stump  sprouts  in  managing  the  stand,  since  they 
developed  and  competed  well,  showed  no  tendency  to  rot,  and  would 
therefore  become  suitable  as  sawtimber  crop  trees.  Although  sprouts 
from  high  stumps  grew  well,  some  contained  rot  and  were  unsuitable 
as  sawtimber.  It  is  therefore  best  to  keep  sweetgum  stumps  as  low 
as  possible. 

Of  the  common  commercial  species,  red  oaks  (cherrybark  and 
water  oak)  appeared  the  most  competitive.  When  these  oaks  received 


6 


Table  5. — Predominant  sources  of  reproduction  18  years  after  seed  tree  cutting 
071  two  sites 


Eastern  Cottonwood  (Populus  dcltoides  Bartr.)    X 

Elm  spp.   (Uhnus  L.) 

Gum,  sweet 

Gum,  black 

Holly,  American    {Ilex  opaca  Ait.)  X 

Hawthorn  spp.  (Crataegus  L.) 

Hickory  spp.  (Carya  Nutt.) 

Honeylocust  (Gleditsia  friacantlws  L.) 

Maple,  red  (Acer  rubrum  L.)  X 

Mulberry,  red   (Morus  rubra  L.) 

Oak,  cherrybark 

Oak,  swamp  chestnut 

(QiiercHs  michauxii  Nutt.) 

Oak,  water 

Oak,  willow  (Quercus  phellos  L.) 

Pawpaw  (Asimina  triloba  (L.)Dunal) 
Persimmon    (Diospyros  virginiana  L.) 
Sassafras    (Sassafras  albidum    (Nutt.)Nees)      X 
Sugarberry   (Celt is  laevigata  Willd.) 
Sycamore,  American  X 

(Platanus  occidentalis  L.) 

Water  hickory 

(Carya  aquatica  (Michx.  f.)  Nutt.) 

Willow,  black   (Salix  nigra  Marsh)  X 


X 
X 

X 
X 


X 
X 

X 

X 

X 
X 
X 
X 


Root  and 

Species 

New 

Advanced 

stump 

seedlings 

seedlings 

sprouts 

American  hornbeam 

X 

X 

X 

Ash,  green 

X 

X 

Baldcypress 

X 

Birch,  river 

X 

Buttonbush    (Cej)halanfhus 

occidentalis 

L.)         X 

X 

X 


X 
X 
X 
X 


direct  overhead  sunlight  and  when  their  growing  tips  were  halfway  up 
the  live  crowns  of  competitors,  they  appeared  vigorous  and  eventual- 
ly capable  of  dominating.  A  relatively  high  number  of  red  oaks  were 
dominant  and  co-dominant  despite  their  comprising  a  small  proportion 
of  the  total  stocking.  Stands  made  up  predominantly  of  red  oak  before 
cutting  may  not  reproduce  to  red  oak.  The  best  way  to  assure  the 
presence  of  these  trees  in  the  mature  stand  is  to  leave  many  established 
seedlings  in  the  understory.  Advanced  oak  reproduction  at  least  5  to 
10  feet  tall  at  the  time  of  cutting  will  apparently  compete  much  better 
than  oaks  less  than  2  feet  tall. 

River  birch  seedlings — the  only  important  new  growth — grew 
only  on  the  Saline,  which  had  a  seedbed  of  bare  mineral  soil  conducive 


Figure   1. — Eighteen-year-old  sweetgum  sprouts  from  a  stump  6  inches  in  diame- 
ter. Machete  is  pointed  at  the  top  of  the  stump. 


to  the  establishment  of  light-seeded  species.  Also,  overflow  of  the 
Saline  River  during  the  spring  provided  a  favorable  distribution  of 
river  birch  seed  and  a  moist  seedbed  during  the  germination  period. 
River  birch  was  a  rapid  early  grower  but  a  poor  competitor.  In  com- 
petition with  the  other  species,  young  river  birch  bent  toward  sunlight, 
resulting  in  a  crooked  tree  that  frequently  succumbed  as  competition 
became  intense. 

American  hornbeam  sprouted  prolifically  and  developed  slowly 
in  almost  complete  shade.  Sprouts  grew  to  4  or  5  feet  the  first  year. 
In  spite  of  their  rapid  early  growth,  American  hornbeam  competing 
from  ground  level  poses  no  threat  to  most  commercial  species.  How- 
ever, dense  clumps  of  American  hornbeam  containing  individual  trees 
3  to  6  inches  d.b.h.  and  20  to  30  feet  tall  will  dominate  and  eventually 
kill  reproduction  of  better  species  that  attempt  to  develop  underneath. 

Results  from  this  test  suggest  that  seed  trees  will  not  lead  to 
widespread  establishment  of  red  oak  and  sweetgum  seedlings.  Seed 
trees  of  most  hardwood  species  are  unlikely  to  play  a  significant  role 
in  establishing  new  stands  because  of  competition  from  the  advanced 
reproduction  and  sprouts  common  to  hardwood  forests  in  the  Mid- 
south.  Establishing  a  new  stand  from  seeds  after  seed  tree  cutting  ap- 
parently requires  adequate  seeds,  a  seedbed  relatively  free  of  grass  or 
herbaceous  plants,  and  adequate  surface  soil  moisture  during  the 
germination  period.  When  this  unlikely  combination  occurs,  the  re- 
sulting seedlings  must  grow  rapidly  enough  to  move  into  an  early 
dominant  position. 
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Populuf : 


A  Bibliography   of  World   Lil 


1964   -  1974 


Tho  World  off  Populut 

The  study  of  populus  —  the  most  ubiquitous 
tree  species  in  the  world  —  has  drawn  the 
increasing  attention  of  professional  foresters 
during  the  past  11  years.  This  is  evidenced  by 
the  number  of  citations  published  in  this 
volume,  which  amounts  to  at  least  twice  the 
number  published  in  the  first  bibliography.^ 
That  one,  citing  studies  from  1854  through 
1963,  covered  110  years  of  scientific  research! 

Like  its  forerunner,  this  bibliography  is 
intended  as  a  comprehensive  reference  for  inter- 
national use  by  researchers  and  land  managers. 
Most  of  the  references  and  abstracts  (abbre- 
viated by  Station  scientists)  were  provided  by 
the  Commonwealth  Forestry  Bureaux.  However, 
many  other  citations  published  here  were 
furnished  by  the  National  Agricultural  Library's 
CAIN  reference  service  and  by  the  various 
nations  interested  in  populus  study.  Every  effort 
has  been  made  to  avoid  duplications  but,  if  some 
are  yet  lurking  on  the  premises,  we  plead  for  the 
reader's  forbearance.  It  is  highly  possible,  for 
example,  that  duplications  exist  in  the  section 
titled  Miscellaneous.  These  are  citations,  sub- 
mitted without  English  title  translations,  which 
could  not  be  classified. 

For  consistency,  this  bibliography  is  arranged 
in  the  same  order  as  the  first  volume:  by  species 
or  groups  of  species,  then  by  subject-matter 
categories.  References  dealing  with  poplars  in 
general  or  with  several  species  are  grouped  under 
the  head  Populus  spp. 


Three  features  are  included  to  ease  the  labors 
of  researchers.  One  is  the  Author  Index,  which 
appears  in  the  back.  Another  is  the  Key  to 
Subject-Matter  Classification,  presented  in 
advance  of  the  citations.  Numerals  in  the  Key 
refer  to  subject-matter  assignments  based  upon 
the  Oxford  System  of  Decimal  Classification  for 
Forestry,  the  authorized  English  version  of 
which  was  published  by  the  Commonwealth 
Agricultural  Bui'eaux.  And  finally,  a  Supplemen- 
tary Guide  is  included  to  aid  those  who  do  not 
have  a  copy  of  the  Oxford  Classification. 

To  most  efficiently  use  the  bibliography,  the 
reader  should  refer  first  to  the  Table  of  Contents 
for  species  and  then  to  the  Key  for  subject 
matter.  Information  on  titles  of  publications 
cited  and  other  aspects  of  the  citation  entries 
will  be  found  in  Guide  to  the  Use  of  Forestry 
Abstracts,  also  available  from  the  Common- 
wealth Agricultural  Bureaux. 


One  more  point:  Time  lags  exist  between 
publication  of  reports  and  the  availability  of 
their  abstracts.  While  all  citations  available  from 
1974  at  publication  time  are  included,  the 
reader  should  be  aware  that  others  could  be 
added  to  Forestry  Abstracts  at  a  later  date. 


1  Farmer,  R.  E.,  .Ir.,  and  McKnight.  .1.  S.  1967.  Populus:  a 
bibliography  of  world  literature.  1854-1963.  Southern  Forest 
F.xp.  Sta.,  New  Orleans.  La.  (U.S.  F'orest  Serv.  Research  Paper 
SO-27)  132  pp. 


A-3 


Key  to  Subject-Matter  Classification 


0  GENERAL 

1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 

11       Site  Factors:  Climate,  Situation,  Soil  Hydrology 

111     The    Atmosphere.    Meteorology.    Climate   and 

Microclimate. 
114    Soil.  Soil  Science 

116    Hydrology.  Water  Conservation,  Soil  Conserva- 
tion and  Erosion 

14  Systematic  Zoology 
145    Articulata 
148.2    Aves 

15  Animal  Ecology 

151     Mode  of  Life,  Autecology,  Habits,  Adaptability 
153    Fluctuations  and  Cycles  of  Population 
156    Game  Management.  Hunting  and  Shooting 

16  General  Botany 

160  Plant  Chemistry 

161  Physiology 

162  Pathology 

163  Embryology 

164  Morphology 

165  Phylogeny,  Evolution.  Heredity,  Genetics,  and 
Breeding,  Variation 

168     Histology 

17  Systematic  Botany 

172.8     Eumycetes  (True  Fungi) 

174     Embryophyta.  Siphonogamia.  Spermatophyta. 

Phanerogams.  Seed-plants  in  General. 
176.1     Dicotyledoneae 

18  Plant  Ecology 

181  Mode  of  Life,  Autecology.  Silvicultural  Charac- 
ters of  trees 

182  Synecology,  Plant  Sociology 
187     Vegetation  Types 

2  SILVICULTURE 

22  Silvicultural  Systems.  Constitution  and  Composition 
of  Stands;  Forms  of  Stand 

221  High  Forest  Systems 

222  Coppice,  Pollarding  and  Lopping  Systems 

226    Changes    of    Silvicultural    System.   Conversion 

(by  System  or  Species) 
228    Constitution     and     Composition     of     Stands; 

Forms  of  Stand 

23  Regeneration  and  Formation  of  Stands 

231  Natural  Regeneration 

232  Artificial  Regeneration 

233  Afforestation 

235  Underplanting,   Advance  Planting,  etc.   Nurses 
and  Formation  of  Mixtures 

236  Care    of    Regeneration    or    Plantations   in    the 
Initial  Stages  of  Establishment 

237  Amelioration  of  Forest  Sites 

238  Timber     Plantation    Crops    Requiring    Special 
Treatment 

24  Tending  of  Stands  and  Trees 

242  Thinnings 

243  Opening   of    the   Canopy   (Increment   Fellings, 
Overhead   Release  and   Improvement    Fellings) 

245    Tending  of  Trees 

25  Treatment    of    Defective,    Derelict    or    Very    Open 
Stands 

26  Combinations  of  Forestry  with  Agriculture 

261     Alternate  Forestry  and  Agriculture,  Periodic  or 
Temporary  Agricultural  Use  of  Forest  Land 


262  Fuel  and  Fodder  Forests 

263  Irrigated  Forests 

264  Farm  Forests 

265  Strips  or   Lines  at  Road,  Rail  and  Canal  Sides, 
etc.;  Hedgerow  Trees 

266  Shelterbelts,  Windbreaks 

268    Pastured   Forests.  Grazing  on  Forest  and  Open 
Ranges 

27  Arboreta,  Arboriculture  for  Ornamental  Purposes 

272  Parks 

273  Ornamental  Street  and  Roadside  Trees 

28  Husbandry,     Growing    and     Collection     of     Forest 
Products  Other  Than  Wood 

283    Fruit  and  Seed  Crops 
285     Leaf  Crops 

3  WORK  SCIENCE.  HARVESTING  OF  WOOD:  LOGGING 
AND  TRANSPORT.  FOREST  ENGINEERING 

30  Work  Science  (Work  Studies):  General 

304    Hygiene.     Safety.    Accidents    and    Their    Pre- 
vention 

31  Logging  and  Transport:  General 

32  Felling  and  Related  Operations 

322  Preparatory     Measures    Other    Than    Marking. 
Felling  Season 

323  Felling  and  Subsequent  Primary  Conversion 
325    Sorting    And     Assortments    of    Wood    in    the 

Rough 

33  Degree  of  Utilization  and  Waste 

331     Degree  of  Utilization  and  Waste:  General 

34  Storage  of  Wood  in  the  Forest  and  at  Log  Dumps 
("Landings") 

35  Performance    Measurements  for    Determining    Piece 
Rates  in  Felling  and  Related  Operations 

36  Tools,    Machines    and    Equipment    for    Felling   and 
Related  Operations 

37  Transport 

372/377     Land  and  Air  Transport 
378    Water  Transport 

38  Forest  Engineering 
384     Protective  Works 

4  FOREST  INJURIES  AND  PROTECTION 

41  General   Technique  of   Forest   Protection.   Types  of 
Injury 

414    Chemical  Control 
416    Types  of  Injury 

42  Injuries  from  Inorganic  Agencies  (Excluding  Fire) 

421  Air  Currents 

422  Temperature  Influences.  Insolation 

423  Precipitations 

424  Soil  Conditions;  Erosion  Effects 

425  Chemical  Influences  (Atmospheric) 
429    Miscellaneous 

43  Forest  Fires 

431  Predisposing  Factors  and  Causes.  Fire  Danger. 
Fire  Behavior 

432  Prevention  and  Control 

435  Benefits  of    Fire  Control.  Injurious  Effects  of 
Fire 

436  Beneficial    Effects    of    Fire.    Uses   of    Fire    in 
Silviculture  and  Other  Forms  of  Husbandry 

44  Damage  by  Harmful  Plants.  Virus  Diseases 

441  Forest  Weeds 

442  Parasitic      (Higher)       Plants.       Climbers      and 
Epiphytes 


A-4 


443  Fungi  and  Bacteria 

444  Virus  Diseases 

45  Damage  by  Animals 

451  Mammals 

452  Birds 

453  Insects 

459    Other  Animals 

46  Damage  to  Tree  Growth  by  Man 
469    Miscellaneous 

48       Injuries  Due  to  Unknown  or  Complex  Causes 
FOREST  MENSURATION 

52  Measurements  of  Stem  Dimensions  and  Volume  of 
Trees,  Stands,  Forests  and  Timber 

521     Diameter  (Girth)  and  Sectional  Area 

523  Bark  (Including  Bark  Increment) 

524  Determination  of  the  Volume  of  Trees  and 
Stands 

525  Volume  by  Assortments.  Merchantable  Volume 

526  Log  Measurement.  "Scaling" 

527  Solid  Volume  of  Stacked  Products  (including 
converting  factors) 

53  Special  Measurements  of  Trees  and  Stands  (Crown 
Dimensions,  Stand  Density,  etc.) 

531  Crown  Dimensions,  Crown  Area,  Crown 
Volume,  Crown  Ratio 

532  Quantity  and  Area  of  Foliage 

533  Crown  Density  of  Stands 
539.8    Miscellaneous 

54  Assessments  of  Site  Quality 

541  Based  on  Height,  Diameter,  Volume,  etc. 

542  By  Ecological  Methods 

547  Relation  of  Forest  Site  Quality  to  the 
Production  of  Wood 

55  Age  Determination 

56  Increment;  Development  and  Structure  of  Stands 

561  Increment  in  Height,  Diameter,  Basal  Area, 
Form  and  Quality 

562  Volume  Increment 
564     Forecasting  Increment 

566  Yield  Tables  and  Their  Construction 

567  Stand  Tables 

568  Other  Mensurational  Studies  of  Stand  Consti- 
tution and  Changes  Therein.  Distribution  of 
Growth  by  Tree  Classes,  etc. 

569  Miscellaneous 

58       Surveying  and  Mapping.  Aerial  Survey 
FOREST  MANAGEMENT 

61  Forest  Management:   General,  Theory  and  Principles 

62  Methods  of  Management 

64  Forestry  as  a  Business:  General 

643  Classification  of  Forest  Enterprises,  Their  Basic 
Economic  Units  and  Types  of  Economic 
Management 

65  Special  Business  Problems  of  Timber-Growing 
651     Calculation  of  Costs  and  Profitability 

653  Value  Increment  of  the  Stem;  Development 
and  Structure  of  the  Stand  as  Regards  Value 

66  Costing  of  Logging  Operating 

67  Assessment  of  Financial  Results;  Bookkeeping  and 
Accountancy;  Business  Statistics;  Short-Term  Plan- 
ning and  Financing 

MARKETING  OF  FOREST  PRODUCTS.  ECONOMICS 
OF  FOREST  TRANSPORT  AND  THE  WOOD 
INDUSTRIES 

71       Marketing  of  Forest  Products:  General 
717     Reviews  of  Individual  Markets 


72  The  Quantitative  Aspects  of  Marketing;  Demand  and 
Supply 

73  Prices 

77       Marketing:  Miscellaneous 
79       Economics  of  the  Forest  Products  Industries 
8         FOREST  PRODUCTS  AND  THEIR  UTILIZATION 

81  Wood  and  Bark:  Structure  and  Properties 

810  General  Information  on  Woods 

81 1  Structure.  Identification 

812  Physical  and  Mechanical  Properties 

813  Wood  Chemistry 

814  Natural  Durability.  Old  Wood.  Fossilized  Wood 

815  Effect  of  Growth  Factors  on  Structure  and 
Properties 

82  Conversion,    Shaping,    Assembly    and    Finishing    of 
Wood:  General 

821  Barking 

822  Saws  and  Sawing  (Description  and  Investiga- 
tions of  Individual  Machines  and  Their 
Functions) 

823  Planing,  Cutting  of  Mouldings.  Chiselling, 
Mortising  and  Tenoning.  Boring.  Turning 

824  Forms  of  Joint.  Joining  and  Assembly 

825  Cleaving,  Adzing,  Mechanical  Comminution 

826  Peeling,  Slicing.  Trimming  and  Edging  of  Thin 
Sheets 

827  Bending,  Moulding  (other  than  by  Cutting) 
829    Miscellaneous 

83  Timber  Manufacturing  Industries  and  Products 

831  Fuelwood  and  Various  Types  of  Rough  Timber 

832  Mills,  Their  Functions  and  Products 

833  Timber  in  Buildings  and  Engineering  Structures 
(Manufacture  and  Use) 

834  Shingles.  Cooperage.  Packing  Containers. 
(Manufacture  and  Use) 

836     Furniture  and  Cabinet-Making 

838  Vehicle  Manufacture 

839  Miscellaneous 

84  Preservation  and   Other  Treatments  to  Improve  the 
Properties  of  Wood.  Damaging  Influences 

841  Wood  Preservation 

842  Treatments  to  Improve  the  Resistance  of  Wood 
to  Physical  and  Chemical  Agencies 

843  Fireproofing  and  Fire  Resistance 

844  Attack  by  Plant  Organisms 

845  Attack  by  Animals 

846  Steaming 

847  Drying  (Seasoning) 

848  Timberyard  Practice.  Handling  and  Storage  of 
Timber 

849  Miscellaneous 

85  "Grading"  of  Wood  and  Wood  Products 

851  Timber  Quality  in  General 

852  Detection,  Recognition  and  Assessment  of 
Injuries  and  Defects 

86  Pulp  Industries 

861  Pulp  and  Paper  Manufacture.  Textile  and  Other 
Cellulose  Derivatives 

862  Composite  Materials  Made  Wholly  or  Partly  of 
Woody  Matter 

863  Wood  Hydrolysis.  Saccharification 
867     Destructive  Distillation 

89       Other  Forest  Products 

892     Vegetable  Products 
9  FORESTS    AND    FORESTRY    FROM    THE    NATIONAL 

AND  INTERNATIONAL  POINTS  OF  VIEW 
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90  General 

903  Forest     Policy,     General:     General     Systems. 
Programmes,  Plans,  etc. 

904  General    Regional    Accounts    of    Forests   and 
Forestry 

905  Forest  Statistics  and  Resources 
907     Indirect  Significance  of  Forests 

91  Land  Use,  Land-Use  Policy,  Afforestation  Policy 
913     Relations    Between    Forest,    Agricultural    and 

Pastoral  Land 
915    Timber-Growing     Outside     the     Forest     (e.g. 
Roadside  Strips) 


93  Public     Supervision    and     Regulation    of     Forestry, 
Including  Legislation  for  These  Purposes 

94  Methods  to  Implement  Forest  Policy 

945  Advisory       Services;       Publicity;       Education; 
Research 

946  Associations,      Societies;     Conferences;     Insti- 
tutions 

97       International   Forest  Policy  and  Other  International 
Collaboration 
971     Congresses  and  Conferences 


Supplementary  Guide 


Animal  relations  151-159,  231,  232,  238,  262,  268,  451 

Climatology  111,421-429 

Economics  and  marketing  Subject  6  &  7  plus  238,  35, 

441 , 56 
Entomology  1 65,  1 81 ,  232,  238,  41 4,  41 6,  453,  459 
Genetics  and  Tree  Breeding  165 

Chemical  and  disease  variation  160,  416 
Histology,  physiology,  morphology  161,  168,  425,  48 
Species  trials  and  seed  orchards  232,  233,  238 
Dicotyledoneae  176 
Synecology  and  mode  of  life  181,  182 
Harvesting  232,  322,  35,  36,  525 
Hydrology  116 

Mensuration  232,  424,  521-568 
Pathology,  41,  416,  424,  443,  444,  48,  162.  165. 

172,  181,232,238,245 
Silviculture  2 

Natural  stands  182,  187,  221,  228,  231 
Site  preparation  231 
Weeding  181,  243 
Pruning  161,  245 
Thinning  242 

Growth  and  yield  1 1 1 ,  1 61 ,  1 65,  1 81 ,  524-566 
Artificial  stands  228 

Seed  and  planting  stock  1 65,  232 
Nursery  practices  181,  232,  414,  424,  441 


Site  preparation  and  planting  1 16,  226,  231, 

232, 233,  235,  238,  265 
Weed  Control  181,  232,  233,  236,  238.  441 
Spacing  232,  238,  242,  263,  265 
Pruning  65,  161,  232,  238,  245 
Thinning  242 

Growth  and  yield  55,  56,  161,165,  181, 
232,  233,  237,  238,  263,  425,  524,  525, 
526, 527,  561,  562.  564,  566 
Soils  114,  181,237 

Site  evaluation  1 1 4,  1 65,  1 81 ,  232,  233, 

541,562 
Soil  fertility  and  fertilization  114,  160, 

1 65,  1 81 ,  231 ,  232,  233,  237,  238,  261 ,  424 
Soil  moisture,  irrigation,  and  flooding   114, 

165,  181,  232,  233,  237,  263,  265,  424 
Soil  biology  114,  181 
Soil  physical  properties  114,  165,  181.  232, 

233,  237 
Nutrient  cycling  and  biomass  1 1 4,  1 61 ,  1 64. 
165,  181,232.237 
Tree  physiology  161,  164,  165,  181,  232,  236,  444,469 
Urban  forestry,  shelterbelts,  and  afforestation  27,  161, 

232.  233,  238,  245,  265,  266,  384,  425 
Wood  technology  and  utilization  —  subject  8  plus  72,  232, 
237,  245 
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POPULUS  SPP. 


O  GENERAL 


lolvin,    B.    lyVl.   PLANTATION   OF  MAGAZINE  TREES.   Forest 
armer  30  (12);  8,  18. 

Cafka,   E.    1969.  |  PRODUCTION  OF  POPLAR  IN  ITALY]    Drevo 
'.4  (2);  52-54.  map.  |Cz.| 

<eijzer,  W.   1965.  [COMMERCIALIZATION  OF  POPLAR  WOOD.) 

'opulier  2  (3),  (8-10). 

Oeals  with  rule  of  timber  merchants  on  Dutch  poplar  wood  market. 

vleiden,  H.  A.  van   der.    1965.    (POPULUS  'LONS'|    PopuHer  2  (1), 
10-1  1).  (Du.| 

vliller,    W.  A.     1972.    POPLAR    PROSPECTS.    Scot    Forest    26(4): 
285-287. 


Poel,    A.J.    van   der.    1973.    [NEW   FORESTS   IN   A   NEW   LAND. 
Populier  10  (2),  (28-33).  (  Du.E.f.  | 


Sekawin,     M.     1971.     UlALIAN     POPLAR    CULIURI.]     Sclusei/ 
Pappel-arbeitsgemeinsch  Mitt  19,  12  p.  |F.| 

Sekawin,     M.      1972.     (CiENERAL     VIEW    ON     POPLAR     CUl.Il- 
VAIION  IN  ITALY.]  Syiwan   1  16  (7):  27-36.  |PnL] 


lutein  Nolthenius.  1973.  (AUIHORITIES  IN  IHE  NEIHER- 
LANDS  ENGAGED  IN  THE  CUl.IIVAIION  AND  OIHER 
ASPECTS  OF  POPLAR  AND  WILLOW.  |  Populier  10  (2),  (26-28). 
(Du.E.f.) 


1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


11  SITE  FACTORS:  CLKVIATE,  SITUATION, 
SOIL,  HYDROLOGY 

111  THE  ATMOSPHERE.  (VIETEOROLOGY. 
CLIMATE  AND  MICROCLIMATE 

ahno,  E.  S.  1967.  (THE  DISIRIBUTION  OF  POLLEN  OF 
/CODY  PLANTS  IN  THE  AIR  OF  KIEV.]  Vracebnoe  Delo,  Kiev 
i),  (106-8).  ((Ru.e.]  N.L.L.j 

nalyses  results  of  a  pollen  sitrvey  made  in  1963,  suggesting  that 
Uergies  may  be  caused  by  the  pollen  of  Willow,  Oak,  Pine  and 
oplar  in  the  spring. 

114  SOIL.  SOIL  SCIENCE 

.nonymous.  1964.  (FERTILIZING  AND  SITE  IMPROVEMENT 
N  FORESTRY.  (  Tagungsberichte,  Deutsche  Akademie  der 
.andwirtschaftswissenschal'ten  zu  Berlin  No.  66,  pp.  247  -i-  5  this. 
Many  refs.  (G.g.ru.e.]  C.G.B.) 

'apers,  mainly  by  fi.  German  scientists,  on  various  aspects  of  tree 
utrition,  including  foliar  and  soil  analyses,  presented  at  a  dies 
cademicus  at  Tharandt  in  I  963. 

aporali,  G.  1969.  (SERIOUS  LASTING  LIMITA  ITONS  IN  THE 
'ULTURE  OF  POPLAR  IN  DRY  AREAS  AND  IN  TERRITORIES 
/ITH  PERTINENT  HYDROLOGICAL  PROBLEMS.]   Agr.  Venezie 

3(3):  290-293.  (It.| 

luldemond,    J.  L.    and    K.  R.   van    Lynden.    1968.   (THE   SIC.NIFI- 
.'ANCE  OF  SOIL  ANALYSIS  FOR  POPLAR  GROWING.]  Populier 
(1),  (3-4).  ]Du.] 

larris,  S.  A.  1974.  ANNUAL  SOIL  MOISTURE  REGIMES  IN  THE 
FOOTING  ZONE  ACROSS  THE  PRAIRIE-FOREST  BOUNDARY 
)F  SOUTHWEST  ALBERTA.  Journal  of  Soil  Science  25  (4) 
■48-460  (E.,  14  ref.  I 

114.2 

Celfberda,  T.N.  1967.  [BIOCHEMICAL  AND  SOME  PHYSICAL 
\.ND  CHEMICAL   PROPERTIES  OF  THE  SOIL  OF  THE  RHIZO- 

PHERE  OF  WOODY  SPECIES  ON  ORDINARY  CHERNOZEM  IN 
THE   UKRAINIAN  STEPPE.)   Lesn.  Z.,  Arhangel'sk   10(1),  (14-6). 

Ru.) 

''abulates  data  for  Populus  X  'canadensis'.  Fraxinus  excelsior,  Acer 
flatanoides  and  Robinia  pseudoacacia,  all  aged  25  or  27. 


Licmanov,  B.  V.,  and  Dolgov,  S.I.  1964.  ]'IHE  EFFECT  OF 
SHELTERBELTS  IN  THE  KULUNDA  STEPPE  [ALTAI  REGION) 
ON  THE  DISTRIBUTION  OF  HUMUS  AND  CARBONATES  IN 
THE  SOIL.)  Pocvoved.  (9),  (1  1-8).  14  refs.  [  Ru.ru. e.  |  A.P.B. 
Comparisons  were  made  of  chestnut  soils  under  (a)  wheat,  (b)  a 
28-year  Poplar  shelterbelt,  and  (cj  a  30-year  Birch  shelterbelt.  In  the 
top  0-75  cm.  of  the  soil,  humus  contents  were  respectively  16-1  - 
16-2,  18-8,  and  25-2  kg./sq.  m.  for  (a),  (b)  and  (c).  During  the  life  of 
the  shelterbelts,  50-4  kg.  of  carbonates  per  sq.  m.  had  been  leached 
from  the  top  1  05  cm.  of  soil  in  (b),  and  67-4  kg.  from  the  top  140 
cm.  in  (c). 


114.3 

Dormaar,  J.  F.  1967.  INFRARED  SPECTRA  OF  HUMIC  ACIDS 
FROM  SOILS  TORMED  UNDER  GRASS  OR  TREES.  Geoderma, 
Amsterdam  1  ( 1 ),  (37-45),  (  1  8  refs.  (  E.e.  ]  N.L.L.) 
The  infra-red  absorption  spectra  of  various  humic  acids  from  a 
number  of  Canadian  soils  have  been  examined  to  establish  whether 
the  2500-1800  cm.'^  spectral  region  may  be  used  to  distinguish 
between  soils  formed  under  grass  or  under  trees  or  to  separate 
chernozemic  from  podzolic  organic  matter.  Results  appear  to 
support  the  hypothesis  that  the  spectral  slope  or  configuration  in 
this  region  is  related  to  the  molecular  weight  of  the  material 
examined  and  to  the  vegetation  under  which  the  humic  substances 
are  formed  or  transformed. 


Dormaar,  J.  F.,  and  Lutwick,  L.  E.  1966.  A  BIOSEOUENCE  OF 
SOILS  OF  THE  ROUGH  FESCUE  PRAIRIE  -  POPLAR  TRANSI- 
TION IN  SOUTHWESTERN  ALBER  TA.  Canadian  Journal  of  Earth 
Sciences,  Ottawa  3  (4),  (45  7-7  1).  (22  refs.O.R.S.) 
,4  soil  sequence  was  found  under  a  succession  from  rough  fescue 
prairie  to  encroaching  Poplars  and  Douglas  h'ir  in  the  Porcupine 
Hills.  During  the  80  years  of  encroachment,  eluviation  increased  and 
%  of  exchangeable  Ca  decreased,  but  Ca  remained  the  dominant 
cation.  Organic  matter  had  changed  much  more  than  mineral 
matter. 


Giulimondi,  G.  i966.  LA  DECOMPOSITION  DE  LA  LITIFRF  DP 
PEUPLIER  DANS  LE  S(M_.  Proc.  6Ih  World  For.  Congr.  2:2537-4  1. 
IF.) 


114.4 

Waenink  A  W  1974.  |A  RESEARCH  ON  THE  SOIL  PROPER- 
TIES OF  AN  ARTIFICIAL  LAND  AND  THE  GROWTH  OF 
POPLAR  ON  THE  DIFFERENT  SOIL  TYPES.)  Stichtiiig  voor 
Bodemkartering,  Wageningen,  the  Netherlands,  report   1201.  |Du.] 

114.52 

Palotas,  F.,  Simon,  M.,  and  Szodfridt,  I.  1969.  EXPERIENCES  IN 
SOIL  INVESTIGATION  OF  PULP-POPLAR  STANDS  OF  DUNA- 
TISZAKOZ.  Erdo  18(1);  27-30.  |Hu.| 

114.521 

Liani,  A.  1971.  (THE  USE  OF  RADIOACTIVE  ISOTOPES  IN 
FOREST  RESEARCH.]  Annali,  Accademia  Italiana  di  Scienze 
Forestall  20,  59-87  [It.fr.  65  ref.] 

Reviews  use  of  radioactive  isotopes  in  research  on  wood  and  paper, 
plant  physiology  and  nutrition,  pest  control  and  fungus  diseases, 
and  in  genetics  and  dendrochronology. 

114.54 

Meiden,  H.  A.  van  der.  1964.  [MANURING  POPLARS  WITH 
POTASSIUM.)  .La  Foret  Privee,  nov./dec,  nr.  40  (123-127)  and 
jan./fev.  1965,  nr.  41  (109-1  12).  (F.| 

114.6 

Anonymous.  1964.  (LITTER  CONSUMPTION  BY  MACRO- 
FAUNA.)  Meded.  Inst.  Toegep.  BioL  Onder/.  Nat.  No.  65,  (25-8, 
53).  (Du.e.) 

Studies  of  millipedes,  woodlice  and  snails  showed  that  high  litter 
consumption  is  usually  accompanied  by  low  retention  (Hazel,  Alder, 
Birch),  but  that  with  less  favoured  foods  (Oak  and  Poplar)  both 
consumption  and  retention  were  low. 

Graff,  O.,  and  Satchell,  J.E.  (Editors].  1967.  HUMAN  IN- 
FLUENCES ON  THE  SOIL  COMMUNITY.  In  Progress  in  Soil 
Biology  (Proceedings  of  the  Colloquium  on  Dynamics  of  Soil 
Communities,  Braunschweig- Volkenrode  1966).  North  Holland 
Publishing  Company,  Amsterdam,  pp.  265-394.  |  E.G.  or  F.e. ) 
Includes  development  of  the  macro-  and  mega-fauna  on  reclaimed 
spoil  mounds  (W.  Dunger  /G./)  {a  study  near  Gorlitz  on  mounds 
planted  with  Alnus  glutinosa,  Robinia  pseudoacacia  and  Populus 
spp.  /. 

Leval,  J.  DE,  and  REMACLF,  J.  1969.  A  MICROBIOLOGICAL 
SIUDY  OF  THE  RHIZOSPHKRE  OF  POPLAR.  Plant  &  Soil. 
31  (1), (31-47).  [71  refs.  (E.e.f.).) 

Differences  in  the  rhizosphere  microflora  were  studied  in  Populus 
'Robusta'  plantations  ranging  in  age  from  2  to  19  years.  The  total 
number  of  bacteria  and  actinomycetes  averaged  16  X  10^ 
propagules/g.  dry  soil,  and  length  uf  mycelia  7  m./g.  In  the  older 
plantations  the  total  microflora  was  very  similar,  whereas  in  the 
younger  ones  (2  and  6  years  old)  the  microflora  differed  from  that 
of  the  older  ones  in  composition  and  was  less  active. 

Marcuzzi,  G.  1971.  FIRST  RESULIS  OF  THE  STUDY  OF  THE 
SOIL  FAUNA  OF  TWO  ITALIAN  ARTIFICIAL  ECOSYSIEMS. 
Pedobiologia  1  1  (4),  (304-5).  ]  F.de.,  3  ref.  OZ) 

Marcuzzi,  G.  1973.  (THE  SOIL  FAUNA  Oh  A  POPLAR  STAND 
AT  CFSURNI  (BAGNI  DE  TIVOLI).)  Pubblicazioni  del  Centro  di 
Sperimentazione  Agricola  e  Forestale  12,  137-152  +  I  pl.(It.e.,  18 
ref.) 

Study  of  soil  fauna  in  a  Poplar  stand  on  a  farm  near  Rome  in 
relation  to  the  site  and  climate  and  to  seasonal  changes  and  stand 
treatments,  and  compares  the  data  with  observations  recorded  in  (a) 
a  semi-natural  environment  close  to  the  stand  and  (bj  a  Poplar 
plantation  in  Belgium.  There  was  considerably  more  variety  in  the 
soil  fauna  in  (a)  than  in  the  stand  studied,  and  there  were  marked 
differences  in  the  fauna  between  tne  stand  and  (b). 

Rambelli,  A.  1966.  (  IN  VFSTKJAITONS  ON  IHE  RHIZOSPHERE 
Ol'  POPLARS.]  PuhhI.  Cent.  Sper.  Agric.  lor.,  Roma  8,  (27-37).  )6 
rets.  (It.it.e.e.).] 

The  total  microflora  oj  the  rhizosphere  was  investigated.  The 
rhizosphere  effect  was  apparent  both  from  the  concentration  of  the 
microflora,  m  which  the  population  was  more  numerous  near  the 
roots  (a)  than  on  the  root  surface  (b)  or  in  the  surrounding  soil  (c), 
and  also  (more  clearly)  from  the  behavicmr  of  the  microbial  groups, 
bacteria  isolated  from  (a)  being  predominantly  those  stimulated  by 


amino  acids  and  from  (b)  ihose  influenced  by  vitamins.  Ignoring  the 
distinction  between  (a)  and  (b),  a  comparison  of  the  rhizosphere 
effect  in  (1)  Poplar.  (2)  Pine  [cf.  F.A.  26  No.  3207]  and  (3) 
Eucalypts  [cf.  F.A.  25  No.  16141  indicates  that  amino  acids  have  an 
effect  in  (1 ),  (2)  and  (3),  but  vitamins  in  (1 )  and  (3)  only. 

114.67/.68 

Marcuzzi,  G.,  and  Venezia,  L.  D.  1972.  FIRST  RESULTS  OF  THE 
STUDY  OF  THE  SOIL  FAUNA  OF  TWO  ITALIAN  ARTIFICIAL 
ECOSYSTEMS.  Revue  d'Ecologie  et  de  Biologie  du  Sol.  9  (2), 
(229-233).  [E.,  7  ref.) 

116  HYDROLOGY.  WATER  CONSERVATION,  SOIL 
CONSERVATION  AND  EROSION 

Baker,  M.  B.,  Jr.  1972.  SPRING  RUNOFF  AS  AFFECTED  BY 
SOIL  PERMEABILITY  ON  TWO  FORESTED  WATERSHEDS. 
Dissertation  Abstracts  International.  B  32(11)  6503  |E.,  ORS, 
Order  No.  72-14,269) 

Reports  investigation  in  two  1-acre  catchments  in  Minnesota.  One 
catchment  had  a  clay  soil  with  Pine  overstorey,  and  the  other  had  a 
sandy  soil  with  Aspen /Birch  cover:  both  were  studied  for  three 
winters. 

Brenner,  R  P.  1973.  A  HYDROLOGICAL  MODEL  STUDY  OF  A 
FORESTED  AND  A  CUTOVER  SLOPE.  Hydrological  Sciences 
Bulletin.  18(2)  125-144  (E.,  12  ref.)  From  Geo  Abstracts 
74B/1641.  ORS. 

The  problem  of  analysing  and  predicting  the  effect  of  vegetation 
removal  on  the  hydrologic  regime  or  soil  water  potential  on  steep 
slopes  was  examined  by  means  of  an  experimental  model  set  up  in  a 
greenhouse. 

Kraayenoord,  C.  W.  S.  van.  1968.  POPLARS  AND  WILLOWS  IN 
NEW  ZEALAND  WITH  PARLICULAR  REIERENCE  TO  THEIR 
USE  IN  EROSION  CONTROL.  CIP/I  3/32.  1  3th  Session  Int.  Poplar 
Commission,  Montreal;  18  pp. 

Traci,  C.  1970.  (IHE  TECHNICAL  AND  ECONOMIC  EFFI- 
CIENCY OF  SOME  FOREST  PLANTATIONS  ON  DEGRADED' 
SITES. [  Rev.  Padurilor  85  (12),  (710-6).  (  Rum.  2  rets.) 
Tabulates  current  costs  of  establishing  P.  nigra  on  eroded  sites  in 
Rumania,  and  of  'canadensis',  on  gully  bottoms:  the  performance  of' 
15-  to  80-year-old  plantations  of  these  species  on  a  range  of  sites  in 
different  climatic  zones:  and  the  expected  value  and  yield  of  timber 
on  non-eroded  sites.  P.  sylvestris  performs  better  than  P.  nigra  on  all 
sites  except  rocky  karsts  and  eroded  clays. 

Traci,  C.  1973.  )SOMF  DAIA  ON  THE  HYDROLOGICAL, 'i 
ANII-EROSION  AND  AMELIORATIVE  ROLE  OF  FOREST) 
PLANTATIONS  ON  ERODED  SITES.)  Revista  Padurilor  88(12)| 
668-672  +  smries.  )  Ro.fr. ru.de.e.,  6  ref. ) 
Discusses  measurements  of  soil  erosion  in  small  experimental 
catchments,  and  observations  on  soil  development  and  litter  and 
humus  accumulation,  in  flve  afforested  areas  in  different  parts  of 
the  Rumanian  Carpathians.  Notes  are  given  on  effectiveness  of 
hybrid  Black  Poplars  for  stabilizing  the  bottoms  of  ravines. 

Zivanov,  N.  1974.  )  I  HE  AMOUNT  OF  PRECIPITATION  IN  I  FR- 
CEPTED  BY  IHF  CROWNS  OF  POPULUS  '1-2 14.  J  Topola 
18  (100/101)  105-1  I  1   (Sh.e.,  7  ref.  ] 

Describes  results  of  rainfall  measurements  from  1968  to  1973  in  a 
plantation  in  Yugoslavia.  Amount  of  precipitation  intercepted  by 
the  crowns  increased  with  increasing  amount  of  rainfall. 

14  SYSTEMATIC  ZOOLOGY 

145  ARTICULATA 
145.7 


1972.  IHF  CHAirOPHORINAE  OF  CANADA 
of  The  Entomological 
52  ret.  ORS) 


LARGI' 
INSi;CI 


AMOUNT    OF 
,   Nature,  Lond. 


Richards,    W.  R. 

(HOMOPTFRA:     APHIDIDAF).     Memoirs 

Society  of  Canada  No.  87,  vi   i    109  pp.  \E. 

Asahina,  F.,  and  Tanno,  K.  1964.  .\ 
TRIHALOSE  IN  A  I' ROST-KI-.SIS  IAN  I 
204  (4964),  (1222).  8  refs. 
The  overwintering  pre-pupal  larvae  of 
chiocampus  populi,  were  found  to  surv/w  freezing,  and  an  extra- 
ordinarily large  amount  of  a  sugar,  trehalose,  was  detected  in  the 
insect.  The  concentration  of  sugar  was  comparable  to  that  in  very 
frost-hardy  plants. 


Poplar    .lawfly,     Tri- 


15  ANIMAL  ECOLOGY 

Balazs,  I.  1971.  |  RELATIONS  BETWEEN  AGRICULTURAL 
POPLAR  PLANTATIONS  EOR  PULPWOOD  PRODUCTION  AND 
ROEDEER  POPULATIONS.)  Erdo  20  (9),  (393-5).  |Hu.| 
Discusses  causes  (and  implications)  of  the  increases  in  roedeer 
populations  associated  with  the  large-scale  establishment  of  Poplar 
plantations  for  pulpwood  production. 

Behrend.  D.  F.,  and  Patric,  E.  F.  1969.  INFLUENCE  OF  SITE 
DISTURBANCE  AND  REMOVAL  OF  SHADE  ON  REGENERA- 
TION OF  DEER  BROWSE.  J.  Wildlife  Mgmt.  33(2),  (394-8).  |5 
refs.  N. L.L.I 

Burning  resulted  in  the  greatest  variety  of  browse  species,  including 
Populus  spp. 

Suhert,  H.  1973.  (ESTABLISHMENT  AND  TENDING  OF 
W(JODY-BROWSE  PLANTATIONS  FOR  DEER.)  Merkhlatt, 
l-(irschung,sinstitut  fur  Pappelwirtschaft  Hann.  Munden  No.  6,  12 
pp.  IDe.l 

Advises  on  sites  and  their  preparation,  suitable  species  of  Willow  and 
Poplar,  planting  of  (bought  or  home-grown)  cuttings  or  rooted 
cuttings,  tending,  fertilizing,  fencing  etc.  Assuming  a  utilization 
period  of  25  years,  costs  would  be  less  than  for  the  provision  of 
herbaceous  browse  on  cultivated  deer  pastures. 

151  MODE  OF  LIFE,  AUTECOLOGY,  HABITS, 
ADAPTABILITY 

151.41 

Dusek,  J.  u.,  Kristek,  J.  1967.  ZUR  KENNTNIS  DER  SCHWEB- 
FLIEGENLARVEN  (DIPTERA,  SYRPHIDAE)  IN  DEN  GALLEN 
DER  PAPPELBLATTLAUSE  (HOMOPTERA,  PEMPHIGIDAE).  Z. 
Angew.  Entomol.,  Hamburg  u.  Berlin  60,  1,  124-136,  3  Abb.,  3 
Tab.,  Lit.  Ang.,  engl.  Zsfg. 

153  FLUCTUATIONS  AND  CYCLES  OF 
POPULATION 

Jahn,  Else,  and  Sinreich,  Anna.  1965.  BEOBACHTUNGEN  ZUR 
MASSENVERMEHRUNG  DES  WEIDEN-  ODER  PAFPEL- 
SPINNERS,  STILPNOTIA  SALICIS  L.  IN  WIND- 
SCHUTZSTREIFEN  IM  SEEWINKEL  DES  BURGENLANDES  IN 
DEN  JAHREN  1962  UND  1963.  Anz.  Schadlingskde.,  Berlin  u. 
Hamburg  38,  2,  17-23,  9  Abb.,  3  Tab.  Lit.  Ang.,  engl.,  franz.  u.  russ. 
Zsfg. 


16  GENERAL  BOTANY 

160  PLANT  CHEMISTRY 

Bartels,  H.  1965.  [THE  PROTEIN  AND  ENZYME  CONTENTS  OF 
TREE  LEAVES.]  SchrReibe  Forstl.  Fak.  Univ.  Gottingen  33,  1963 
(1  1-21).  10  refs.  |G.| 

Preliminary  results  of  study  on  Black  Poplar  hybrids  and  Beech.  In 
Poplar,  protein  contents  and  enzyme  activity  per  sq.  cm.  of  leaf 
varied  with  position  on  shoot  and  season.  Glutamate  aspartate 
(GOT)  was  high  in  June  and  Sept.,  and  aldolase  (ALD)  in  summer. 
In  fertilizer  trials,  GOT  increased  with  increasing  nutrient  content, 
while  ALD  and  malatohydrogenase  (MHD)  remained  constant  or 
decreased.  Reactions  differed  significantly  between  clones. 

Coccia,  L.  1967.  | CHEMOTAXONOM IC  DIFFERENTIATION  OF 
POPLAR  CLONES.]  Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ., 
Munich  Pt.  Ill,  Sect.  22.  (581-95).  (  12  refs.  |F.f.|.] 
Alcohol  extracts  of  leaves  and  bark  were  analyzed  chromat- 
ographically.  Best  results  were  obtained  with  leaf  extracts.  Results 
are  listed  for  a  large  number  of  clones  of  sections  Leuce  and 
Aigeiros,  and  schematic  diagrams  are  presented.  Although,  on  the 
basis  of  Jlavonoid  contents,  tliere  are  analogies  between  clones  from 
the  same  cross,  the  method  cannot  be  used  for  establisliing 
relations/lips  between  hybrids  and  their  parents. 

Corlateanu,  E.    1971.   [STUDY  OF  SOME  CELLULOSE   FIBRES: 

POPLAR     WOOL.     I.     HEMICELLULOSES.I     Celuloza     si     Hirtie 

20(10)  435-7   [Ro.,   17   ref.  |    From  Cellulosa  e  Carta  24(3),  40-1. 

(It.) 

Describes  a   study   of  hemicelluloses  extracted  from   Poplar   wool 

[pappus   '.'/,  showing  that  tliey  are  hydrolysable  in  weak  acids  and 

are  predominantly  composed  of  xylose. 


Delova,  G.  V.  1967.  |PHYTOCIDAL  CHARACTERISTICS  OF 
CERTAIN  SPECIES  OF  POPLAR.)  In  Mikroorganizmy  i  zelenoe 
rastenie.  'Nauka',  Novosibirsk.  1967.  pp.  98-114.  |Ru.) 

P.a.  of  comminuted  bark  of  all  the  Poplars  against  Actinomyces 
fradii  was  very  great  in  early  spring.  In  most  Poplars,  p.a.  of  the  bark 
decreased  in  late  July,  but  in  some  species  it  increased  again  towards 
the  end  of  the  growing  season.  P.a.  of  the  bark  against  bacteria  in 
early  spring  was  even  greater.  P.a.  of  comminuted  buds  against  A. 
fradii  varied  with  species  and  with  the  season  in  which  the  buds 
were  taken.  Spring  buds  had  no  p.a.  against  bacteria.  Volatile  and 
non-volatile  phytocidal  substances  from  young  growing  leaves  had 
very  high  p.a.  against  A.  fradii.  P.a.  of  autumn  leaves  of  most  species 
against  A.  fradii  was  also  high.  When  leaves  were  dried  and 
remoistened,  some  species  lost  their  p.a.  against  A.  fradii  but  others 
did  not.  Tl}e  p.a.  against  bacteria  decreased  greatly  in  periods  of 
high  temperature  and  drought. 

Donov,  v.,  Beleva,  E.,  and  lorova,  K.  1973  (URANIUM  AS  A 
TRACE  ELEMENT  IN  FOREST  PLANTS.]  Gorsko  Stopanstvo 
29(11)  8-12  [Bg.| 

Tabulates  preliminary  data  on  the  content  of  U~38  j,,  ii^,  various 
soil  horizons  on  unidentified  sites  in  Bulgaria. 

Dzaparidze,  L.  I.,  and  Mikeladze,  E.G.  1969.  ISEXUAL  DIF- 
FERENCES IN  THE  COMPOSITION  OF  FREE  AMINO  ACIDS  IN 
THE  LEAVES  OF  DICOTYLEDONOUS  PLANTS.]  FizioL  Rast. 
16  (1),  (147-50).  |9  refs.  (Ru.|  A.P.B.) 

Tabulates  data  on  the  contents  of  free  amino  acids  in  the  leaves  of  6 
and  9  plants  often  species,  including  Populus  nigra,  and  Populus  sp. 
In  all,  1  7  free  amino  acids  were  found. 

Garbaye,  J.  1972.  JINFLUENCE  OF  DATE  AND  HEIGHT  OF 
SAMPLING  ON  THE  RESULTS  OF  FOLIAR  ANALYSIS  OF  TWO 
POPLAR  CLONES.)  Annales  des  Sciences  Forestieres  29  (4) 
451-463  [Fr.e.de.,  1  5  ref.) 

Leaves  from  the  upper  part  of  the  tree  are  the  most  useful  for  foliar 
analyses  because  they  contain  the  largest  amounts  of  major 
nutrients  and  their  more  active  metabolism  gives  a  better  idea  of  the 
nutritional  state  of  the  tree. 

Golvsheva,  M.  D.  1971.  |A  HISTOCHEMICAL  INVESTIGATION 
OF  LEAVES  OF  CERTAIN  REPRESENTA  IT VES  OI-  IHE 
SALICACEAE.]  Biol.  Nauki  (6),  (65-72).  JRu.,  40  ref.  NLL] 
Discusses  the  location  and  seasonal  variation  in  the  content  of 
tanstuffs,  peroxidase  and  reducing  sugars  in  leaves  of  Populus  (3 
species),  and  the  physiological  significance  of  the  findings. 

Haissig,  B.  E.,  and  Schipper,  A.  L.  1971.  EFFECI  OF  IONIC 
STRENGTH  ON  RECOVERY  Oh  PLANT  ENZYMES  IN 
EXTR.A.CTS  PREPARED  WITH  ANION  EXCHANGE  RESIN. 
Biochem.  Biophys.  Res.  Commun.  45  (3):  598-605. 

Kazaryan,  V.  O.,  Khurshudyan,  P.  A.,  and  Gabrielyan,  G.  G.  1971. 
]  DEPENDENCE  OF  THE  PEROXIDASE  AND  POLY- 
PHENOLOXIDASE  ACTIVITY  GRADIENT  IN  POPLAR  ROOTS 
ON  THE  SOIL  MOISTURE  CONTENT.)  Dokl.  Akad.  Nauk 
Armyan.  SSR  53(1);  5  3-5  7  [Ru.arm.,  14  ref.) 

The  activity  was  determined  at  various  distances  from  the  root- 
collar  in  Canadian  Poplars  growing  in  soil  (a)  with  adequate 
moisture,  and  (b)  with  diminishing  moisture.  In  (a)  the  enzyme 
activity  increased  from  the  root-collar  to  the  thin  terminal  roots, 
whereas  in  (b)  the  gradient  of  enzyme  activity  was  in  the  opposite 
direction.  The  over-all  enzyme  activity  was  greater  in  (b)  than  in  (a). 
This  reversal  of  enzyme  activity  is  also  a  feature  of  aging. 

Khashes,  Ts.  M.  1972.  ( DIURNAL  AND  SEASON  AL  VARIAITON 
OF  THE  POIASSIUM  CON  lENT  IN  LEAVES  OF  WOODY 
SPECIES  UNDER  IRRIGAIION.)  Lesovedenie  No.  5,  53-61 
iRu.e.,  27  ref.) 

Gives  data  in  graphs  on  the  diurnal  and  seasonal  changes  in  the  K 
content  of  leaves  of  Populus  X  berolinensis  growing  on  the  margins 
of  shelterbelts  planted  along  irrigation  canals.  Diurnal  variations 
showed  a  positive  correlation  with  the  diurnal  rhythm  of  transpira- 
tion and  showed  peaks  in  the  morning  on  E.  and  S.  margins  and  in 
the  afternoon  on  W.  and  N.  margins.  Seasonal  variations  were 
governed  by  the  characteristics  of  the  individual  species. 

Klimczak,  M.,  Kahl,  W.,  and  Grodzinska-Zachwieja,  Z.  1972. 
PHENOLIC  ACIDS,  DERIVATIVES  OF  CINNAMIC  ACID,  IN 
PLANTS.  Dissertationes  Pharmaceuticae  et  Pharmacologicae  24  (2). 
181-1  85  lE.pI.,  1  1  ref.) 


77ie  content  of  phenolic  acids  was  de term ineci  in  the  bark,  buds  and 
leaves  of  several  Poplar  species  and  hybrids  cultivated  in  Poland.  All 
the  samples  contained  chlorogenic  acids.  Buds  also  contained 
caffeic,  p-coumaric,  ferulic  and  isoferulic  acids.  Synapic  acid  and  o- 
and  m-  coumaric  acids  were  not  detected  in  the  extracts. 

Loeschcke,  V..  and  I- ranckseii.  H.  1964.  |TKICHOCARPIN,  A  NE;W 
PHKNOLGLYCOSIUE      IMPORTANT      AS      A      RESISTANCE 
FACTOR,   I' ROM    POPLAR    BARK.)    Naturwissenschaften   51  (6), 
(140).  3  refs.  |c;.|  O.R.S. 
Its  structure  and  fungistatic  properties  are  briefly  discussed. 

Matsumoto,  T.,  Nishida,  K.,  Noguchi,  M.,  and  Tamaki,  E.  1970. 
ISOLATION  AND  IDENTIFICATION  OF  AN  ANTHOCYANIN 
IROM  THE  CELL  SUSPENSION  CULTURE  OF  POPLAR.  Agr. 
Biol.  Chem.  34  (7):  1  1  10-1  1  14. 

Standiler,  L.N.,  Devis,  M.,  and  Barbier,  M.  1968.  POLLEN 
STEROLS  -  A  MASS  SPECTOGRAPHIC  SURVEY.  Phyto- 
cliemistry.Oxf.  7  (8),  (1  361-5).  |19  refs.  O.R.S.) 
IS-sitosterol  was  the  principal  sterol  of  Juniperus  utahensis,  Pinus 
sylvestris,  Alnus  glutinosa  and  Populus  nigra  var.  italica,  and 
cholesterol  that  of  Populus  fremontii. 

Steele,  J.  W.,  and  Bolan,  M.  1972.  PHYTOCHEMISTRY  OF  THE 
SALICACEAE,  III.  A  GAS-LIQUIU  CHROMATOGRAPHIC  PRO- 
CEDURE FOR  IHE  IDENTIFICATION  OF  PLANT  PHENOLS.  J. 
Chron)at()grap)hy  71  (3):  427-4  34.  Ref. 

Reiler,  I.  1967.  PURIFICAITON  AND  KINETIC  PROPERTIES  OF 
THE  UREASE  INHIBITOR  COMPLEX  FROM  POPLAR  LEAVES 
(POPULUS  X  BEROLINENSIS).  Acta  Soc.  Bat.  Polon.  36  (4), 
(725-34).  I  2  refs.  lE.e.pol.)  O.B.D.) 

Steele,  J.  W.,  Ronald  W.,  and  Bolan,  M.  1973.  PHYTOCHEMISTRY 
OI'  THE  SALICACEAE.  (5).  USE  OF  A  GAS-LIQUID  CHRO- 
MAIOCiRAPHIC  SCREENING  TEST  TO  DETECT  PHYTO- 
CHEMICAL  VARIATIONS  IN  POPULUS  DELTOIDES.  (6)  USE 
OF  A  GAS-LIQUID  CHROMA  I OGRAPHIC  SCREENING  lEST 
FOR  THE  CHEMOTAXONOMY  OF  POPULUS  SPECIES.  Journal 
of  Chromatography  84  (2)  309-314,  315-318  |E.,  12  +  6  ref.)  From 
Abstract  Bulletin  of  the  Institute  of  Paper  Chemistry  44,  8608-9. 
LTP. 

Tanase,  I.,  Mocanu,  V.  V.,  and  Chroitorescu,  L.  1971.  (BIO- 
CHEMICAL ASPECTS  OF  THE  HEALTHY  BARK  OF  SOME 
POPLAR  CLONES.)  Rev.  Padurilor  86(1),  )  Ro.e.de. fr.ru.,  6  ref.) 
The  contents  of  free  sugars,  free  and  hound  (soluble  protein)  amino 
acids,  and  unsaturated  fatty  acids  in  hark  of  seven  cultivars  of 
Populus  X  canadensis  and  in  P.  nigra  var.  thevestina  'R.  103'  were 
determined  in  the  four  seasons  of  the  year.  Tlie  results  show  wide 
differences  between  clones  in  the  pat  terns  of  seasonal  variation  in 
the  contents  of  metabolites,  which  may  be  the  basis  of  clonal 
differences  in  resistance  to  fungal  diseases  of  the  bark. 

Thieme,  H.,  and  Benecke,  R.  1970.  PHENOL  GLYCOSIDES  OF 
THE  SALICACEAE.  7 IH  REPORT:  THE  GLYCOSIDE  BE- 
HAVIOUR OI'  NATIVE  AND  CULITVATED  POPULUS  SPl'CIES 
IN  CFNIRAL  EUROPE.  Pharnia/ie,  E.  Berlin  25,  (780-9).  (De.,  59 
ref.  From  abstr.  in  Hort.  Abstr.  1971  41  (3),  (No.  7381  ).  j 

Thieme,  H.,  and  Benecke,  R.  1971.  (PHENOL  GLYCOSIDES  OF 
THl'  SALICACEAE.  8.  GLYCOSIDE  ACCUMULATION  IN  S(JME 
POPULUS  SPP.  OF  CENTRAL  EUROPE.)  Pharmazie,  E.  Berlin  26, 
(277-31).  (19  ref.  From  abstr.  in  Hort.  Abstr.  197  1  41  (4),  No. 
9626.  ( 

Glycoside  contents  were  highest  in  the  bark  in  Jan. -March  and  in  the 
leaves  in  late  May.  Salicortin  or  tremulacin  was  the  main  glycoside 
in  the  leaves,  and  salicortin  in  the  bark.  Salicin,  sahreposide,  nigracin 
and  trichocarpin  were  also  found. 

Wasyl,  Z.,  Bielanski,  W.,  Jr.,  and  Reifer,  L.  1971.  (PURIFICATION 
AND  IDENTIFICATION  OF  THE  INHIBITOR  FROM  POPLAR 
LEAVES.  (  Bulletin  de  I'Acadeniie  Polonaise  des  Sciences,  Ser.  Sci. 
Biol.  19,  9-15  From  Berichte  Biochemie  und  Biologie  (1972)  347, 
361.  E.X. 

The  inhibitor  isolated  from  the  leaves  of  Populus  X  berolinensis  has 
been  identifled  as  pyrocatechol. 
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COMPLETE  MATURE  TREES  OF  SEVEN  SPECIES  IN  MAINE 
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Prison,  G.  1969.  SOME  ASPECTS  OF  MINERAL  NUIRIIION  OF 
POPLAR  IN  THE  NURSERY;  PRODUCTION  OF  DRY  MATTER 
AND  ABSORPTION  OF  NUTRIENTS.  Cell  Carta  20(3):  28-34. 
lit.) 

Pantosne,  I).  T.  1970.  QUANIITATIVE  ANALYSIS  OF  RELA- 
TIONSHIP AMONG  THE  QUANTITY  OF  N,  P  AND  K  TAKEN  UP 
BY  POPULUS  "ROBUSTA"  AND  POPULUS  "1-214",  IHEIR 
ASSIMILATION  AND  TRANSPIRATION  AND  GROWTH. 
Budapest  Magyar  Tud  Akad  Agrartud  Os/talyanak  Ko/lemeny 
29  (4):  579-596.  (Hu.) 

Sauter,  J.J.  1967.  ( IN  VES  ITGAITONS  INTO  THE  CYTO- 
CHEMICAL  LOCALIZATION  OF  OXIDASES  IN  MICROSOMES 
OF  DIFFERENT  TISSUES  OF  POPULUS  SPP.)  Z.  PflPhysiol, 
Stuttgart  57(4),  (352-67).  [43  refs.  (G.g.e.j  7  sets  of  photo- 
micrographs. 3  this.) 


Sekawin,  M.,  and  Prison,  G.  1969.  EFFECT  OF  STAND  ON  SOME 
PHYSICAL  AND  CHEMICAL  PROPERTIES  AND  ON  ROOTING 
OF  POPLAR  SAPLINGS.  Cell  Carta  20  (3):  46-50.  |It.| 

Wada,  K.,  and  Shibata,  N.  1966.  (PHYSIOLOGICAL  STUDIES  ON 
SOME  FREE  CLONES.  (II).  THE  DIFFERENCE  OF  NITROGEN 
CONTENIS  IN  LEAVES,  SIEMS  AND  ROOTS  OF  SOME 
POPLAR  CLONES.  I  Tech.  Note  Oji  Inst.  For.  Free  Impr.  No.  52. 
pp.  (  2(  +  smry.  [Jap.e.( 

A  comparative  study  of  Populus  '1-214',  P.  'Oji  NM-A  '  (clone 
selected  from  natural  P.  nigra  x  P.  maximowiczii  hybrids),  P. 
'Kambuchi'  (artiflcial  P.  nigra  x  P.  maximowiczii  hybrid)  and  P.  'Oji 
M-6'.  Pt  'T214'  had  the  largest  N  content  in  the  leaves  and  the 
smallest  in  the  stems. 
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Frison,  G.  1969.  DETERMINING  MINERAL  CONTENT  OF  THE 
POPLAR.  Cell  Carta  20  (6):  5-12.  (It.) 
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Cadahia,  D.  1965.  (CLONAL  PREFERENCES  OF  THE  POPLAR 
WEEVIL,  CRYPTORRHYNCHUS  LAPATHI.(  Bol.  Serv.  Plagas 
For.,  Madrid  8(16),  (115-25).  [28  refs.  ( Span.span.e.|  8  photos.  2 
tbis.) 

Experiments  showed  definite  preferences  by  C.  lapathi  for  certain 
Poplar  clones.  Chemical  analyses  by  thin-layer  chromatography 
revealed  the  presence  in  these  clones  of  an  unidentified  compound 
stim  ula  ting  o  vip  osition . 
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Bohlmann,  D.  1971.  (IHE  PHYSIOLOCiY  Ol  IWIG  ABSCISSION 
IN  QUERCUS,  POPULUS  AND  ITLIA.  (  Allg.  lorst-  u.  Jagdztg. 
142  (8/9),  (208-11).  (De.e.fr.,  10  ref.) 

Short  shoots  at  the  lower  end  of  Poplar  branches  abscissed  after  3 
weeks  when  all  buds  or  leaves  were  removed,  and  occasionally  if 
only  the  terminal  bud  remained,  but  partly  stripped  short  shoots, 
and  stripped  second-carder  branches  did  not.  Abscissed  short  shoots 
of  Poplar  contained  the  .same  amount  of  lipids,  more  Ca,  K,  Na  and 
A  I,  but  less  P,  than  long  shoots  cut  from  the  same  branches,  and 
showed  no  starch. 
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SIMILAIION  INTENSITY  AND  YIELD  IN  Y(JUNG  PLANTS  OF 
SOME  POPLAR  CLONES.(  Zuchter  37(6),  (300-6).  (21  refs. 
[G.g.e.)  E.M.B.) 

W/ien  3-  and  4-year-old  Poplar  hybrids  (Sect.  Aigeiros)  were  grown 
in  containers,  a  negative  correlation  was  found  between  intensity  of 
assimilation  per  unit  of  leaf  weight  and  total  dry-matter  production. 
Results  of  trials  on  three  substrates  showed  that  the  highest 
assimilation  per  leaf  unit  occurred  on  the  poorest  soil  (sand). 
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FOTOSINTEZ  I  PRODUKTIVNOST'  LFSA.  (THE  LIGHT 
REGIME,  PHOTOSYNTHESIS  AND  PRODUCTIVITY  OP  THE 
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CELL  SAP,  AND  THE  ADAPTATION  OT  VARIOUS  POPLARS 
TO    THE    ENVIRONMENT.  I     Bull.    Serv.   Cult.    Etud.    Peuplier   et 


Saule,  Paris  (1/2),  (29-41).  [F.| 

Discusses  promising  use  of  osmotic  pressure  (o.p.)  as  an  indicator  of 
site  suitability  for  and  water  requirements  of  various  clones,  and 
presents  some  representative  o.p.  values  for  comparable  samples  of 
foliage  and  bark  of  healthy  and  chlorotic  individuals. 
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SECRETION  OF  POPULUS  HIBRA  L.  VAR  ITALICA  BUDS: 
KINETICS  OF  THE  SECRETORY  PHENOMENA;  ULTRA- 
STRUCTURE  AND  DEVELOPMENT  OF  THE  GLANDULAR 
TISSUE.]  J  Microsc  (Paris)  17:  299-316.  Ref.  Eng.  sum.  (F.) 

Chirkova,  T.  V.  1971.  [ROLE  OF  NITRATE  RESPIRATION  IN 
ROOTS  OF  SOME  WOODY  SPECIES  UNDER  CONDITIONS  OF 
TEMPORARY  ANAEROBIOSIS.)  Vestnik  Leningrad.  Univ.  Biol. 
No.  4,  p.  118-124  [Ru.e.,  26  ref.)  From  Abstract  Bulletin  of  the 
Institute  of  Paper  Chemistry  44,  1067.  LTP. 

In  continued  studies  nitrate  respiration  was  investigated  as  a  possible 
means  of  adaptation  to  oxygen  deficiency,  in  rooted  cuttings  of 
Populus  petrowskiana  and  Salix  alba.  In  Poplar  roots  there  was  no 
change  in  nitrate  content;  the  absorption  of  nitrates  and  the  nitrate 
reductase  activity  were  lowered. 

Chirkova,  T.  V.  and  Gutman,  T.  S.  1972.  PHYSIOLOGICAL  ROLE 
OF  BRANCH  LENTICELS  IN  WILLOW  AND  POPLAR  UNDER 
CONDITIONS  OF  ROOT  ANAEROBIOSIS.  Soviet  Plant  Physiol. 
19(2):  289-295.  Ref. 
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ROLE  OF  LENTICELS  IN  BRANCHES  OF  WILLOW  AND 
POPLAR  UNDER  CONDITIONS  OF  ROOT  ANAEROBIOSIS.] 
Fiziologiya  Rastenii  19  (2)  352-359  (Ru.e.,  22  ref.  NLL] 
Describes  methods  used  to  identify  the  volatile  organic  substances 
released  via  the  lenticels  of  rooted  shoots  of  Salix  alba  and  Populus 
X  petrowskiana  grown  with  their  roots  in  aerobic  and  anerobic 
conditions.  In  P.  X  petrowskiana  the  role  of  the  lenticels  is  probably 
limited  to  oxygen  supply. 

Chirkova,  T.  V.,  and  Petrova,  V.N.  1971.  (RESPIRATION  AND 
METABOLISM  OF  ORGANIC  ACIDS  OF  WILLOW  AND  POPLAR 
IN  DEPENDENCE  ON  THE  AERATION  CONDITIONS.)  Vestnik 
Leningrad.  Univ.,  Biol.  No.  3,  98-106  [Ru.e.,  28  ref. |  From 
Abstract  Bulletin  of  the  Institute  of  Paper  Chemistry  43,  6932. 
LTP. 

Considerable  differences  were  observed  in  the  response  of  the  two 
species.  The  reduction  in  respiration  rate  resulting  from  anaerobiosis 
was  greater  and  occurred  sooner  in  Poplar  than  in  the  Willow,  and 
increased  activity  of  lactate  and  alcohol  dehydrogenases  was 
observed  in  Willow  but  not  in  Poplar. 

Chirkova,  T.  V.,  and  Razin'kova,  M.  S.  1970.  ON  THE  PECULIAR- 
ITIES OF  RESPIRATION  OF  WILLOW  AND  POPLAR  ROOTS 
DEPENDING  ON  DIFFERENT  AERATION.  Leningr.  Univ. 
Vestnik  Ser.  Biol.  IS  (3):  102-108.  [Ru.] 

Cirkova,  T.  V.  1968.  [FEATURES  OF  THE  OXYGEN  SUPPLY  OF 
ROOTS  OF  CERTAIN  WOODY  PLANTS  IN  ANAEROBIC  CON- 
DITIONS.) Fiziol.  Rast.  IS  (3),  (S6S-8).  (16refs.  [Ru.)  A.P.B.) 
Describes  experiments  on  rooted  shoots  of  Populus  petrowskiana 
and  Salix  alba,  proving  that  both  the  leaves  and  the  lenticels 
participate  in  passing  O  to  roots  in  anaerobic  conditions. 


Danilov,  M.  D.  1971.  [SEASONAL  GROWTH  IN  SURFACE  AREA 
OF  LEAF  LAMINAE  OF  SOME  WOODY  SPECIES.)  Lesoved.  (4), 
(43-9).  (Ru.e.,  16  ref.) 

Results  of  measurements  of  terminal-shoot  growth  in  Populus 
balsamifera  and  Populus  tremula. 

Davies,  C.  R.,  and  Warfing,  P.  F.  196S.  AUXIN-DIRECTED 
TRANSPORT  OF  RADIOPHOSPHORUS  IN  STEMS.  Planta  65  (2), 
(139-56).  25  refs.  [E.e.g.j  O.B.D. 

Reports  experiments  with  pea  stems  and  Populus  X  robusta  shoots. 
In  girdled  stems,  acropetal  transport  of  P^~  to  lAA-treated  parts 
was  much  reduced,  whereas  a  similar  trend  was  shown  for  basipetal 
transport,  it  was  not  significant. 

Digby,   J.,   and  Wareing,  P.  F.    1966.  THE  EFFECT  OF  APPLIED 
GROWTH    HORMONES    ON    CAMBIAL    DIVISION     AND    THE 
DIFFERENTIATION    OF   THE   CAMBIAL    DERIVATIVES.   Ann. 
Bot.,  Lond.  (n.s.)  30  (1  19),  (539-48  +  1  plate).  (22  refs.  O.R.E.j 
Indole-acetic  acid  (lAAJ  and  gibberellic  acid  (GA)  were  applied  to 


the  cut  ends  of  coppice  shoots  of  Populus  X  robusta.  High- 
lAA/low-GA  concentrations  favoured  xylem  formation  whereas 
low-IAA  jhigh-GA  concentrations  favoured  formation  of  fully  dif- 
ferentiated phloem. 

Eidmann,  F.-E.,  and  Schwenke,  H.-J.  1967.  [DRY-MATTER 
PRODUCTION,  TRANSPIRATION,  AND  ROOT  RESPIRATION 
OF  SOME  IMPORTANT  TREE  SPECIES.)  Forstwiss.  Forsch.  No. 
23,  pp.  46.  [8  refs.  (G.g.).) 

Transpiration  quotients  (t.q.j  and  root-respiration  quotients  (r.q.), 
i.e.  the  amounts,  respectively,  of  water  transpired  and  CO 2  exhaled 
per  g.  dry  matter  produced,  were  studied  on  different  Poplar 
varieties  and  other  species.  Poplars  had  comparatively  high  t.q.  's  and 
low  r.q.  's. 

Frolova,  G.  D.  1965.  [ PARTHENOCARPY  IN  BETULA,  POPULUS 
AND  ROBINIA  PSEUDOACACI. ))  Bot.Z.  50(3),  (394-6).  6  refs. 
[Ru.J   1  tbl. 

It  apparently  occurs  only  when  the  tree  possesses  an  adequate  stock 
of  'plastic'  reserve  substances. 

Furukawa,  A.  1972.  PHOTOSYNTHESIS  AND  RESPIRATION  IN 
POPLAR  PLANT.  Journal  of  the  Japanese  Foresty  Society  54  (3), 
80-84  [E.jap.,  2  1  ref.) 

Release  of  CO j  into  C02-free  air  was  inhibited  at  low  light 
intensities  in  a  manner  similar  to  the  observed  in  different  species  by 
other  workers.  The  highest  value  of  apparent  photosynthesis  was 
recorded  at  20  000  lux  and  25^C,  and  the  maximum  rate  of  CO 2 
emission  in  the  light  was  observed  at  SO^C.  Increasing  water  stress 
had  a  similar,  adverse  effect  on  both  apparent  photosynthesis  and 
CO 2  emission  in  the  light. 

Heine,  R.  W.  1970.  ABSORPTION  OF  PHOSPHATE  AND  POTAS- 
SIUM IONS  IN  POPLAR  STEMS.  J.  exp.  Bot.  2  1  (67),  (497-503). 
[12  refs.  O.B.D.] 

Kazarian,  V.  O.,  and  Chilingarian,  A.  A.  1972.  ON  THE  EFFECT 
OF  PRUNING  ON  THE  RATE  OF  CHANGE  OF  CERTAIN 
PHYSIOLOGICAL  INDICES  OF  LEAVES  OF  POPULUS.  Tr.  Bot. 
Inst.  Akad.  Nauk  Arm.  SSR  18:  73-79.  Ref.  [Ru.]. 


Khashes,  Ts.  M.  1971.  [PHYSIOLOGY  OF  THE  DIURNAL 
RHYTHM  OF  TRANSPIRATION  OF  WOODY  PLANTS. |  Eko- 
logiya  (6),  (28-32).  [Ru.  NLL.) 

The  mid-day  drop  in  transpiration  rate  was  correlated  with  the 
diurnal  changes  in  the  contents  of  free  and  bound  water,  assimila- 
tion products  and  mineral  composition  of  the  leaves  of  trees  on  the 
different  margins. 

Koch,  W.  1969.  (THE  EFFECTS  OF  COj  ON  PHOTOSYNTHESIS 
IN  SOME  WOODY  SPECIES  IN  LABORATORY  CONDITIONS.) 
Flora,  Jena  158  B  (4/5),  (402-28).  [G.  28  refs.  O.B.D.) 
Results  showed  that  optimum  net  assimilation  depends  on  CO 2 
concentration.  When  P.  sylvestris  is  subjected  continuously  to  high 
CO2  concentrations,  a  gradual  decrease  in  photosynthesis  takes 
place,  though  this  effect  can  be  avoided  by  the  use  of  a  natural 
light/dark  rhythm. 

Kohut,  R.J.  1972.  RESPONSE  OF  HYBRID  POPLAR  TO 
SIMULTANEOUS  EXPOSURE  TO  OZONE  AND  PAN.  M.S. 
Thesis.  The  Pennsylvania  State  University,  p.  26. 

Larsen,  C.  M.  1968.  [THE  RELATIONSHIP  BETWEEN  SEX  AND 
GROWTH  IN  THE  GENUS  POPULUS.)  Dansk  dendrol.  Ar.sskr. 
3(0,(45-52).  (12  refs.  [Dan.f.].] 

A  study  on  a  Polish  provenance  of  P.  tremula,  and  on  P.  deltoides, 
P.  deltoides  X  P.  trichocarpa  and  P.  nigra,  grown  from  seed,  shows 
that  there  is  apparently  no  general  relationship  between  sex  and 
growth  rate.  The  sex  ratio  is  generally  1:1. 

Leach,    R.  W.  A.,    and    Wareing,    P.  F.    1967.    DISTRIBUTION    OF 

AUXIN    IN    HORIZONTAL  WOODY   STEMS  IN   RELATION  TO 

GRAVIMORPHISM.    Nature,    Lond.    214    (5092),    (1025-7).    (15 

refs.) 

It  is  concluded  that  the  lesser  cambial  activity  on  the  lower  side  may 

be    explicable    in     terms    of    the    greater    content    of  inhibitory 

substances. 

Luukkanen,  O.,  and  Kozlowski,  T.  T.  1972.  GAS  EXCHANGE  IN 
SIX  POPULUS  CLONKS.  Silvae  Genetica  21  (6)  220-229  [E.de.,  32 
ref.) 


Lyr,  H.,  et  al.  1968.  (THE  DIORNAL  GROWTH  RHYTHM  OF 
WOODY  SPECIES.)  Flora,  Jena  1S7B(4),  (615-24).  |7  refs. 
[G.g.e.l  O. B.D.I 

In  general,  maximum  growth  took  place  between  9  a.m.  and  3  p.m., 
and  minimum  growth  between  1 1  p.m.  and  2  a.m. 

Makedonska.  C,  and  Delkov,  N.  1968.  (SEASONAL  CHANGES  IN 
THE  MOISTURE  DEFICIT,  CELL-SAP  CONCENTRATION, 
CATALASE  ACTIVITY  AND  DRY  MATTER  IN  THE  LEAVES 
OF  CERTAIN  POPLARS.)  Nauc.  Trud.  Lesoteh.  Inst.,  Sotlja  (Ser. 
Gorsko  Stop.)  No.  16,  (67-74.  (6  refs.  (  Bulg.ru.g. ) .) 

Makedonska,  T.  ]C.|,  and  Yordanov  ( Jordanov) ,  I.  1969. 
SEASONAL  CHANGES  IN  THE  INTENSITY  AND  PRODUCTS 
OF  PHOTOSYNTHESIS  IN  SOME  POPLARS.  C.  R.  Acad.  Bulg.  Sci 
22  (9),  (1075-8).  (E.  3  refs.  E.M.B.) 

Taking  the  growing  season  as  a  whole,  Populus  deltoides  var. 
monilifera  had  the  highest  rate  of  photosynthesis,  followed  by  P.  X 
robusta;  P.  X  scrotina,  P.  '1-214' and  P.  'Sacran  79'  had  fairly  similar 
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glutinosa,  Populus  .x  robusta  and  P.  x  berolinensis  on  spoil  mounds 
compared  with  roots  of  trees  on  normal  sites. 

Hoster,  H.  R.,  Liese,  W.,  and  Bottcher,  P.  1968.  [ON  THE 
MORPHOLOGY  AND  HISTOLOGY  OF  TWIG  ABSCISSIONS  IN 
POPULUS  'ROBUSTA'.)  Forstwiss.  Cbi.  87  (6),  (356-68).  [1  1  refs. 
|G.g.e.[.| 

li'in,  A.  M.  1969.  IDENTIFICATION  OF  SEX  OF  THE  ASPEN  BY 
LEAVES.  Lesovedenie  6:66-71.  (Ru.). 

ll'in,  A.M.  1970.  DYNAMICS  OF  MOISTURE  OF  WOOD  IN 
MALE  AND  FEMALE  POPULUS  DURING  THE  GROWING 
STAGE.  Les.  Zh.  3:25-28.  [  Ru.  [ . 

Jensen,  H.  N.  1  967.  (TWO  CHINESE  POPLARS,  POPULUS  LASIO- 
CARPA  AND  P.  WILSONII.[  Dansk  dendrol.  Arsskr.  2  (3),  (357-9). 
[Dan.|.  [2  photos. [. 

Gives  brief  descriptions  of  the  trees,  and  their  leaves,  catkins,  etc., 
and  notes  on  their  introduction  into  Europe  (especially  Denmark) 
and  their  performance. 

Kavats,  G.  E.,  Sharkovskii,  P.  A.,  Ore,  V.  N.,  and  Kreitsberg,  Z  N 
1971.  CERTAIN  CHARACTERISTIC  MORPHOLOGICAL 
CHANGES  IN  THE  IRRADIATED  PLANT  OF  M,  GENERATION. 
In  Modifikatsiia  effekta  ioniz  radiatsii  u  rast  p.  147-156.  (Ru.). 

Laegaard,  S.  1973.  [MORPHOLOGICAL  STUDIES  OF  THE  REST- 
ING BUDS  OF  TREES  AND  SHRUBS.  1.)  Dansk  Dendrologisk 
Arsskrift  3  (3)  255-280  +  6  pi.  (Dan.E.) 

First  of  a  series  of  papers  in  which  the  morphology  of  the  vegetative 
winter  buds  of  all  the  native  and  some  introduced  genera  of  trees 
and  shrubs  in  Denmark  will  be  described. 

Larsen,  CM.  1968.  (DEVELOPMENT  OF  STOMATA  IN  THE 
GENUS  POPULUS  DURING  THE  COURSE  OF  LEAF  GROWTH  ) 
Silvae  Genet.  17  (2/3),  (73-82).  (19  refs.  [F.f.e.I.[. 


Muhle  Larsen,  C.  1968.  LE  DEVELOPPEMENT  DES  STOMATES 
CHEZ  LE  GENRE  POPULUS  AU  COURS  DE  L'ACCROIS- 
SEMENT  DES  FEUILLES.  Silvae  Genet.,  Frankfurt/M.  17  2-3, 
73-82,4  Abb.,  6  Tab.,  Lit.  Ang.,  E.,  Zsfg. 


Panetsos,  K.  P.,  Anagnostopoulos,  K.J.  1972.  FLOWERING  OF 
POPLAR  CLONES  IN  RELATION  TO  THEIR  AGE  AND  SIZE.  In 
Proceedings  of  the  Joint  Symposia  for  Forest  Tree  Breeding  of 
Genetics  Subject  Group,  lUFRO,  and  Section  5,  Forest  Trees, 
SABRAO.  Tokyo,  Japan,  Government  Forest  Experiment  Station  of 
Japan.  D-5(V),  1-8  [E.,  8  ref.). 

Popescu,  G.  1970.  SOME  ANATOMO-MORPHOLOGICAL  AS- 
PECTSOF  POPLAR.  Celuloza  Hirtie  19  (8):272-276.  [Rum.j. 

Pospisil,  J.  1968.  RESULTS  OF  OUR  STUDIES  IN  POLLEN  SIZE 
WITH  SOME  SPECIMEN  TREES  OF  THE  GENRUS  POPULUS. 
Acta.  Univ.  Agric.  Brno  (Fac.  Silv.)  37(2),  (97-111).  (E.Cz.,  10 
refs.) . 

As  part  of  a  breeding  programme  involving  several  Poplar  species  but 
concentrated  mainly  on  P.  tremula,  18,000  measurements  were 
made  on  pollen  samples  from  69  specimens  used  as  pollinators. 

Siwecki,  R.,  Kozlowski,  T.  T.  1973.  LEAF  ANATOMY  AND 
WATER  RELATIONS  OF  EXCISED  LEAVES  OF  SIX  POPULUS 
CLONES.  Arboretum  Kornickie  18,  83-105  [E.PoLRu.,  25  ref.) 
Water  loss  of  detached  leaves,  internal  leaf  anatomy,  stomatal  size, 
stomatal  frequency,  and  control  of  stomatal  aperture  varied  widely 
in  the  six  clones.  Transpiration  rates  were  more  closely  related  to 
stomatal  size,  frequency,  and  control  than  to  internal  leaf  anatomy, 
and  were  higher  in  young  than  in  old  leaves. 

Skvorcov,  A.  K.,  and  Golyseva,  M.  D.  1966.  [LEAF  ANATOMY  OF 
WILLOWS  AND  ITS  RELATION  TO  THE  TAXONOMY  OF  THE 
GENUS. [  Acta  bot.  hung.  12  ('/;).  (125-74).  [13  refs.  (Ru.G.) 
O.R.S.[. 

Leaves  of  61  Salix  spp.,  6  Populus  spp.  and  of  Chosenia  arbutifolia 
were  studied  with  special  attention  to  the  hypoderm.  Two  main 
polar  types  are  distinguished:  a  bilateral  associated  with  humid 
habitats,  and  an  isolateral,  arid  type,  the  latter  being  considered 
older  phylogenetically.  No  priority  of  either  Salix  or  Populus  could 
be  deduced.  Relationships  of  species,  subgenera,  and  sections  are 
discussed. 

Skvorcov,  A.  K.,and  Golyseva,  M.  D.  1967.  [CERTAIN  FEATURES 
OF  LEAF  STRUCTURE  IMPORTANT  FOR  THE  SYSTEMATY 
AND  PHYLOGENY  OF  THE  GENUS  SALIX.  [  Nauc.  Dokl.  Vyss. 
Skoly  (Biol.  Nauki),  Moskva  10  (5),  (91-7).  (13  refs.  [Ru.)  N.L.L.). 
From  study  of  60  species  of  Salix,  7  of  Populus.  and  Chosenia 
arbutifolia,  it  is  concluded  that  the  features  of  mesophyll  differen- 
tation  (degree  of  iso-  or  bilateralism)  are  phylogenetically  more 
labile  than  features  of  leaf  epidermis  and  margin.  In  the  groups 
studied,  transition  from  isolateral  towards  bilateral  structure  pre- 
vailed, not  the  reverse  process. 

Vancsura,  R.  1964.  [SHOOT  [AND  LEAF)  MORPHOLOGY  OF 
STOCK  RAISED  FROM  CUTTINGS  OF  HYBRID  BLACK  POP- 
LARS, AND  DIAGNOSTIC  FEATURES  OF  THE  VARIETIES 
MORE  COMMONLY  GROWN  IN  HUNGARIAN  NURSERIES.) 
Erdesz.  Faipari  Egyetem  tud.  KozL,  Sopron  (1),  (147-62).  4  refs. 
(Hu.Ru.G.E.). 
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Hathaway,  R.  L.  1973.  FACTORS  AFFECTING  THE  SOIL  BIND- 
ING CAPACITY  OF  THE  ROOT  SYSTEMS  OF  SOME  POPULUS 
AND  SALIX  CLONES.  Thesis,  Massey  University,  N.  Z.:161  pp. 

Hathaway,  R.  L.  1973.  MORPHOLOGY  AND  SOIL  BINDING 
CAPACITY  OF  THE  ROOT  SYSTEMS  OF  SOME  POPLARS  AND 
WILLOWS.  In  'Prevention  and  control  of  mass  movement  and  gully 
erosion'.  National  Water  and  Soil  Convervation  Organization. 
Wellington,  N.  Z.:38-42. 
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[GRADIENT      CHANGE      IN      PEROXIDASE      AND      POL- 
PHENOLOXIDASE  ACTIVITY  OF  POPULUS  ROOTS  RELATIVE! 
TO    SOIL    WATER    CONDITIONS.)    Akad    Nauk    Arm    Ssr    Dokl 
53  (1):  53-57.  Ref.  (Ru.) 

Lux,  A.  1971.  (EXPERIMENTAL  MODIFICATIONS  OF  THE  I 
VASCULAR     ARRANGEMENT     DURING     THE     INITIAL     DE- 


VELOPMENT  OF  ROOTS  ON  POPLAR  SHOOT  CUTTINGS.] 
Biol.  Plant  13  (5/6):313-319  Ref.  Eng.  sum.  [G.]. 

Rula,  B.  1970.  SOME  PROPERTIES  OF  ROOT  SYSTEMS  OF 
BOTTOM  LAND  WILLOWS  AND  POPLARS.  Belg.  Jaroslav  Cerni 
Inst.  Develop.  Water  Resour.  Trans.  15  (46):3S-40. 
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GRAVITY  ON  BUD  DEVELOPMENT  IN  APPLE  TREES  AND  IN 
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CROWN.)  Ned.  Bosb.  Tijdschr.  36  (1),  (1-1  1).  8  refs.  [Du.e.e.]. 
Position  in  crown  did  not  afftec  contents  (%  dry  weight)  of  N,  P,  K 
and  Mg,  but  Ca  content  decreased  with  increasing  height  in  the 
crown.  Graphs  show  the  variation  in  mineral  content  through  the 
growing  season. 
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CHALKONE  DES  PAPPELOLS.  COLOURING  CHALCONES  OF 
POPULUS  BUD  OILS.  Z.  Pnanzenphysiol.,  Stuttg.  69,  125-128. 
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Zavitkovski,  J.  1971.  DRY  WEIGHT  AND  LEAF  AREA  OF  ASPEN 
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Station.  Maine  Agr.  Exp.  Sta.  Misc.  Ref.  132:193-205.  Ref. 
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plates).  [36  refs.  [E.e.J  1  photo.]. 
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FORESTER'S  EVALUATION  OF  THE  PROGRESS  AND  PROB- 
LEMS INVOLVED  IN  BREEDING  RUST  RESISTANT  FOREST 
TREES:  MODERATOR'S  SUMMARY.  U.S.D.A.  Misc.  Publ.  1221: 
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Broekhuizen,  J.  T.  M.  1964.  [WHAT  ARE  CLONES,  CULTIVARS 
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MENT. [FAO  Report]  No.  FO:DP/TUR/71/52  1,  Technical  Report 
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IMPROVED  HYBRID  POPLARS  IN  KOREA  BEING  IN- 
FLUENCED BY  THE  SITE  AND  THE  CULTURAL  METHOD. 
Proceeding  Joint  lUFRO  Meeting  S.02.  04  1-3,  Stockholm,  Sweden. 

Jordon,  J.C.  1974.  POPLAR  EXPERIMENTS  1967-1973.  A 
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Forest  Research  Institute,  Canberra.  (F.  &  T.  B.  file  no.  73/361). 
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BREEDING.  Hungary.  Erdesz  Kutatasok  65  (l):91-96.  [G.| 

Koster,  R.  1967.  [POPLAR  BREEDING  IN  THE  NETHERLANDS] 
Populier  4  (2),  (22-25  +  31 ).  [Du.] 

Koster,  R.  1969.  POPLAR  BREEDING  IN  THE  NETHERLANDS. 
Nederlands  Bosbouw  Tijdschrift  41  (3),  (85-93).  [E.Du.] 

Koster,  R.  1971.  (POPLAR  BREEDING]  Populier  8  (4),  (77-78). 
[Du.] 


Koster,  R.  1973.  POPLAR  BREEDING  IN  THE  NETHERLANDS. 
Populier  10  (2),  (40-45),  [Du.E.F.] 

Krupei,  N.  S.  1970.  HERITABILITY  OF  PYRAMIDAL  CROWNS 
IN  HYBRIDS  OF  POPULUS  PYRAMIDALIS  ROZ.  Lesovod 
Agrolesomelior  23:71-79,  [Ru.] 

Mohn,  CA.  1973.  PRACTICAL  BREEDING  OF  COTTONWOOD 
IN  THE  NORTH-CENTRAL  REGION.  USDA  For.  Serv.  Gen.  Tech. 
Rep.  North  Cent.  For.  Exp.  Stn.  For.  Serv.  U.  S.  Dep.  Agric. 
3:35-39.  Ref.  Descriptors-United  Sta'es. 
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LICHKEIT.  S.A.  aus;  "Forstpflanzen-Forstsamen"  3,3-8,  (19  Lit. 
Ang.  Strassenhaus] 


Nikanorov,  G.  M.  1970.  (SOME  RESULTS  OF  POPLAR  BREED- 
ING IN  MOLDAVIA. (  Sb.  Rabot  po  Lesn.  Khoz.  Mold.  Lesn.  Opyt. 
St.  (5),  (33-52).  (Ru.  From  abstr.  in  Referat.  Zh.  1971  (4.46.101). 
RuNLL]. 

Reviews  work  in  Soviet  Moldavia  since  1  958,  and  describes  the  main 
results.  Four  new  cultivars,  suitable  for  commercial  growing,  are 
described:  'Dnestrovskii',  'Merenshtskii',  'Benderskii',  and  'Mol- 
davskii'. 

Rauter,  R.  M.  1971.  CURRENT  PROGRAM  OF  TREE  IMPROVE- 
MENT RESEARCH  WITHIN  THE  ONTARIO  DEPT.  OF  L.\NDS 
AND  FORESTS.  Pulp  Paper  Mag.  Can.  72  (10),  (101  .  .  .  106).  (9 
ref.  (Woodl.  Sect.  Index  Canad.  Pulp  Pap.  Ass.  No.  2604).] 


Rowley,  J.  R.,  and  Dunbar,  A.  1970,  TRANSFER  OF  COLLOIDAL 
IRON  FROM  SPOROPHYTE  TO  GAMETOPHYTE.  Pollen  Spores 
12  (3):30S-328. 

Starova,  N.  V.  1970.  INTERSPECIFIC  HIBRIDIZATION  IN  POPU- 
LUS. Lesovod  Agrolesomelior  23:65-70  (Ru.] 

Stettler,  R.  F.,  Bawa,  K.  S.,  and  Livingston,  G.  K.  1969.  EXPERI- 
MENTAL INDUCTION  OF  HAPLOID  PARTHENOGENESIS  IN 
FOREST  TREES.  Symp.  Nature  Induction  Util.  Mutations  Plants 
Proc,  p.  611-619. 

Vasilenko,  I.  D.  1970.  SEED  DIMORPHISM  AND  SECONDARY 
SEX  RELATIONSHIPS  IN  POPULUS.  Lesovod  Agrolesomelior 
23:80-85.  (Ru.) 

Wagner,  W.  H.  1970.  THE  BARNES  HYBRID  ASPEN,  POPULUS  X 
BARNESSI,  HYBR.  NOV.-ANOMENCLATURAL  CASE  IN 
POINT.  Mich.  Bot.  9  (l):S3-54. 

Wilkinson,  R.  C.  1973.  INHERITANCE  AND  CORRELATION  OF 
GROWTH  CHARACTERS  IN  HYBRID  POPLAR  CLONES.  Proc. 
Northeast.  For.  Tree  Improv.  Conf.  20th:  121-130. 
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Anonymous.  1964.  [FOREST  PLANT  BREEDING.]  Forst-u. 
Holzw.  19  (9)  (184-203).  34  refs.  (G.). 

Concludes  that  enzyme  analysis  of  seeds  does  not  give  a  reliable 
estimate  of  the  genetic  make-up,  but  that  the  enzyme  condition  of 
Poplar  leaves  gives  useful  indications. 

Anonymous.  1964.  (BREEDING  INTRODUCTION,  AND  SEED 
PRODUCTION  OF  FOREST  TREE  SPECIES.)  Izdatelstvo  'Urozaj'. 
Kiev.  pp.  244.  Many  refs.  (Ru.)  N.L.L. 

A  collection  of  34  papers  presented  at  a  conference  in  1962, 
including:  Development  and  structure  of  the  embryo  sac  of  Populus 
alba  (Z.  P.  Kos;  Vegetative  and  seed  progeny  of  Poplar  plustrees 
(N.N.  Peelina).  Control  of  Sciapteron  tabaniforme  in  hybrid  Poplar 
plantations  (G.  A.  Timeenko):  Phytopathological  evaluation  of 
Poplar  hybrids  (A.  V.  Lesovskij). 

Anonymous.  1968.  NOTES  ON  THREE  NEW  (POPLAR]  CLONES 
IN  THE  PERIOD  OF  SELECTION.  Iransl.  Dep.  For.  Can.  No.  204, 
pp.  3  [Transl.  from  An.  Inst.  For.  Invest.  Exp.,  Madrid  1963  35  (8), 
(53-5). 

Anonymous.  1969.  TREE  BREEDING  AND  FOREST  GKNKTICS 
IN  CANADA.  For.  Chron.  45  (6),  (375-448).  (Many  refs.) 


Anonymous.    1970.    IGENETICS   AND   TRKE   BREEDING.)    Les- 

nictvl  16  (3),  (221  .  .  .  279).  |Cs.ru.clu.f.,  many  ref.| 

A     special    issue    containing,     in    addition    to    articles    abstracted 

separately,  gene  interaction  in  Poplar  hybrids  (G.    Vincent  and  M. 

Polnarj. 

Anonymous.  1971.  |  FOFLAR-GROWING  IN  QUEBEC.  I.  POPLAR 
BREEDING.  II.  DEVELOPMENT  OK  POPLAR-GROWING.]  Rap- 
port, Conseil  de  la  Recherche  et  du  Developpement  Korestiers  du 
Quebec  No.  1,  xi  -l-  56  pp.  (  Kr.,  7  ref.| 

Describes  research  on  Poplar  breeding,  gives  a  list  of  tested  clones 
now  available  in  Quebec  with  recommendations  for  their  use  in 
reforestation,  and  recommends  large-scale  commercial  planting  of 
Poplar  in  the  province. 

Avanzo,  E  1974.  [POSSIBILITY  OE  GENETIC  IMPROVEMENT, 
EOR  DRY-MATTER  PRODUCTION  WITH  CLOSELY  SPACED 
PLANTATIONS  ON  SHORT  ROTATIONS,  IN  POPLARS  OF 
SECTION  AIGEIROS.I  Cellulosa  e  Carta  25  (9)  22-27  [  It.f.e.du.,  4 
ref.l 

Avanzo,  E.  1974.  (RELATIVE  IMPORTANCE  OE  BASIC  DEN- 
SITY AND  BASAL  AREA  IN  THE  SELECTION  OE  CLONES  OF 
POPLAR  OF  SECTION  AIGEIROS.]  Cellulosa  e  Carta  25  (10) 
29-39  [It.f.e.du.,  9  ref.| 

Describes  a  study  of  500  Populus  deltoides,  144  P.  nigra  and  73  P.  X 
euramericana  [P.  X  canadensis/  clones.  In  two-year-old  plots  of 
each  clone  the  mean  b.a.  (a),  basic  density  of  the  b.-h.  disk  from  the 
mean  stem  of  each  plot  (b),  and  the  weight  inde.x  (c)  (product  of  (a) 
X  (b)j  were  calculated. 

Bartkowiak,  S.,  and  Bialobok,  S.  1965.  [THE  RATIO  OE  STEM 
DIAMETER  TO  HEIGHT  IN  POPLAR  HYBRIDS,  AS  AN  INDEX 
EOR  SELECTION  OF  HETEROTIC  INDIVIDUALS.)  Arhoretum 
Kornickie,  Poznan  10,  (175-81).  4  rets.  [Pol.ru. e.e.) 
//  appears  that  differentiation  of  the  best  and  worst  growing  trees 
on  the  basis  of  this  ratio  does  not  become  possible  until  the  age  of 
5-7  years.  Only  then  can  the  ratio  be  used  for  selection  purposes, 
when  it  is  more  informative  than  height  or  diameter  alone. 

Brayshaw,  T.  C.  1965.  NATIVE  POPLARS  OF  SOUTHERN  AL- 
BERTA AND  THEIR  HYBRIDS.  Publ.  Dep.  For.  Can.  No.  1109, 
pp.  40  +  1  map.  [  1  7  refs.  [  E.e.f.  ] .  | 

No  direct  hybrids  between  P.  tremuloides  and  the  section  Taca- 
mahaca  were  found,  but  other  possible  combinations  were.  Several 
individuals  showing  admixtures  of  characters  of  three  species  were 
found.  Populus  ,V  andrewsii  appears  to  be  a  product  of  crossing 
between  P.  deltoides  var.  occidentalis  and  P.  tremuloides. 

Brunkener,  L.  1974.  A  REVIEW  OF  METHODS  FOR  THE 
PRODUCTION  OF  HAPLOIDS  IN  SEED  PLANTS.  Rapporter  och 
Upp.satser,  Institutionen  for  Skogsgenetik  No.  13,  36  pp.  [E.sv.,  115 
ref.l 

Castellani,  E.,  and  Prevosio,  M.  1969.  EFFECTS  OF  RESEARCH 
ON  THE  ECONOMY  OF  POPLAR  CULTURE.  [Pap.|  2nd 
FAO/IUERO  World  Consult.  For.  Tree  Breed.,  Washington  1969 
No.  FO-FTB-69-13/4,  pp.  vi  +  1  1.  |  16  refs.  [E.e.f.  |.) 
Gives  a  short  historical  review  of  research  at  the  Italian  Poplar 
Institute  at  Casale  Monferrato  on  Poplar  breeding  and  the  develop- 
ment of  economic  silvicultural  techniques  for  use  in  Poplar  growing. 

Chardenon,  J.  1968.  [A  VERY  PROBABLE  CASE  OF  BUD 
MUTATION  IN  POPLAR.)  Rev.  for.  franc.  20(1),  (33-7).  |S  refs. 
IF.).) 

Chiba,  S.  1966.  [STUDIES  ON  THE  TREE  IMPROVEMENT  BY 
MEANS  OF  ARTIFICIAL  HYBRIDIZATION  AND  POLYPLOIDY 
IN  ALNUS  AND  POPULUS  SPECIES.)  Bull.  Oji  Inst.  For.  Tree 
Impr.  Kuriyama,  Hokkaido  No.  I,  pp.  165.  [101  refs. 
[Jap.jap.e.e.[  .] 

A  detailed,  fully  illustrated  account  of  studies  on  the  production  of 
improved  Alders  (I)  and  Poplars  (2)  for  timber  and  pulpwood  in 
Japan. 

Chmielewski,  W.  1969.  [HYBRID  POPLARS  PRODUCED  AT  THE 
POLISH  FOREST  RESEARCH  INSTITUTE  AND  THEIR  PRE- 
LIMINARY EVALUATION.!  Prace  Inst.  Bad.  Lesn.No.  372,  pp. 
1  12.  [Pol.ru.e.,  127  refs.) 

Reviews  work  at  the  Institute  since  1953.  mainly  on  Poplars  of 
sections  Leuce  and  Aigeiros. 


Chung,  S.  B.,  and  Son,  D.  S.  1972.  INTER  AND  INTRA-SPECIES 
HYBRIDIZATION  IN  POPLARS.  LIST  OF  HYBRID  POPLARS 
(II).  Research  Report  of  the  Forest  Genetics  Institute,  Korea  No. 
9  97-1  11   [E.kor.,  I  ref.| 

Gives  tabulated  data  on  the  313  Poplar  crosses  made  at  Suwon 
between  1961  and  1970.  including  information  on  the  location  of 
the  9  parent  and  the  origin  of  the  pollen,  the  year  the  cross  was 
made,  the  number  of  seedlings  produced  and  the  relative  growth 
rate  of  the  progeny. 

Dawson.  D.  H.,  1974.  RUST  RESISTANCE  OF  POPULUS  CLONES 
COMPARED  IN  WISCONSIN  STUDY.  Tree  Planters'  Notes 
25  (I  ):16-18  [E.,  41  ref.[. 

In  general,  there  was  greater  variability  within  than  between  species 
or  taxonomic  groupings,  31  clones  did  not  show  susceptibility  until 
the  end  of  the  growing  season,  and  the  degree  of  rust  infection  was 
not  always  related  to  growth  rate. 

Dragavcev,  V.  A.  1969.  ON  THE  POSSIBILITY  OE  ELIMINATING 
THE  INTER-INDIVIDUAL  'ENVIRONMENTAL'  COMPONENT 
OF  VARIANCE  FOR  THE  PURPOSE  OF  A  MORE  CORRECT 
ESTIMATION  OF  THE  RECURRENCE  COEFFICIENT  IN 
PLANTS.  Genetika,  Moskva  5  (2);(30-S).  [[Ru.)  From  ahstr.  in 
Plant  Breed.  Abstr.  1969  39  (4),  (No.  7637).) 
It  is  shown  that  the  environmental  component  can  be  eliminated  by 
aligning  it  with  some  background  character  that  is  correlated 
ecologically  with  the  character  selected  and  has  a  heritability 
coefficient  approaching  zero. 

Gancev,  P.  1965.  (INTERSPECIFIC  HYBRIDIZATION  OF 
CERTAIN  SPECIES  OF  POPULUS.)  In  Simpozium  po  otdalennoj 
gibridizacii  rastenij  Sofija  10-12  Nojabrja  1964.  Izdatelstvo  Bol- 
garskoj  Akademii  Nauk,  Sofia,  pp.  263-74.  10  refs.  (Ru.e.)  A.P.B. 
Reports  findings  from  35  crossing  combinations  among  12  Poplars 
in  the  sections  Aigeiros,  Tacamahaca  and  Leuce. 

Gancev,  P.  1968.  [ANATOMICAL  CHANGES  IN  POPLAR 
LEAVES  AND  PETIOLES  AS  A  SPECIFIC  MANIFESTATION  OF 
HYBRIDIZATION. I  Gorskostop.  Nauka,  Sofija  5  (6),  (23-39).  [13 
refs.  [  Bulg.ru.e. ) .) 
Anatomical  differences  were  conflnned  between  Populus  nigra  var, 
thevestina  (1),  P.  simonii  (2).  P.  tacamahoca  (3).  P.  alba  (4).  and  P. 
tremula  (5).  and  between  the  hybrids  (1 )  X  (2).  (4)  X  (5).  (3)  X  (4), 
and  (3)  X  (2). 

Ganchev,  P.  1972.  [STUDIES  ON  HYBRID  VARIATION  IN 
CERTAIN  POPLARS. [  Gorskostopanska  Nauka  9(2)  21-30 
[  Bulg.ru.e.,  1  3  ref.) 
An  analysis  of  variation  in  leaf  dimensions,  height  and  diameter  in  a 
number  of  Poplar  species  and  Fj  hybrids,  mainly  Populus  nigra  var. 
thevestina  X  P.  simonii  var.  fastigiata  and  P.  alba  X  P.  tremula. 

Gerhold,  H.  D.,  et  al.  )Editors)  1966.  BREEDING  PEST- 
RESISTANT  TREES.  Pergamon  Press.  Oxford,  pp.  ix  -h  505.  )  Many 
refs.  (Proceedings  of  a  N.A.T.O.  and  N.S.F.  advanced  study  institute 
on  genetic  improvement  for  disease  and  insect  resistance  of  forest 
trees.  University  Park,  Pa.,  1964).) 


Giordano,  E.  1973.  )THE  GENETIC  IMPROVEMENT  OE  POP- 
LAR, WITH  PARTICULAR  REFERENCE  TO  THE  USE  OF 
NATURAL  SPECIES  AND  FORMS.]  Annali,  Accademia  Italiana  di 
Scienze  Forestali  22,  159-181  [It.f.,  81  ref.] 
Examines  the  importance  of  Poplar  breeding  for  faster  growth  and 
greater  disease  resistance  both  in  Europe  and  the  USA.  and  gives 
reasons  for  the  selection  and  widespread  distribution  of  Populus  A" 
euramericana  /P.  X  canadensis/  clones  in  Italy. 

Grosscurth,  W.  1972.  [SITE  REQUIREM,ENTS  AND  CHOICE  OF 
CULTIVARS  OF  POPLARS  OF  THE 'SECTIONS  AIGEIROS, 
LEUCE,  AND  TACAMAHACA. |  Holzzucht  26  (%)  2  1-30  [De.) 

Hattemer,  H.  H.  1967.  (VARIATIONS  IN  TREE  HEIGHT,  D.B.H. 
AND  MORTALITY  IN  A  SERIES  OF  FIELD  TRIALS  WITH 
HYBRID  BLACK  POPLAR  CLONES.)  Silvae  Genet  16(5/6), 
(153-62).  [  15  refs.  jG.g.e.).] 

Hyun,  S.  K.,  Son,  D.  S.,  and  Cho,  R.  M.  1967.  (THE  GROWTH 
PERFORMANCE  OE  P.  ALBA  X  P.GLANDULOSA  F,  HYBRID.) 
Res.  Rep.  Inst.  lor.  Clenet.,  Suwon  No.  5,  (53-60).  (15  refs. 
I  Kor.kor.e.e.) . ) 
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Jokela,  J.J.  1964.  BREEDING  IMPROVED  VARIETIES  OF 
EASTERN  COTTONWOOD  (POPULUS  DELTOIDES).  Illinois 
Research,  Urbana  6  (2),  (6-7).  C.G.B. 

Four-year  results  indicate  significant  differences  for  8  of  9  t)'aits 
studied,  especially  in  the  seedling  populations,  southern  provenances 
making  the  best  growth. 

Jovancevic,  M.  1965.  (INTERNATIONAL  |IUFRO|  MEETING  ON 
FOREST  GENETICS  IN  JUGOSLAVIA  (ZAGREB).]  Sum.  List  89 
(11/1  2),  (595-606).  [Serb.] 

Keres[z]tesi,  B.  1968.  FOREST  TREE  IMPROVEMENT  IN 
HUNGARY.  Unasylva  22  (1),  (14-7). 

Keresztesi,  B.  1969.  SELECTION  OF  FOREST  TREES  AND 
SHRUBS  FOR  IMPROVEMENT  OF  BEE-PASTURES  AND  IN 
FAVOUR  OF  LANDSCAPE  ARCHITECTURE.  |Pap.l  2nd  FAO/ 
lUFRO  World  Consult.  For.  Tree  Breed.,  Washington  No.  FO-FTB- 
69-6/5,  pp.  8  +  smries.  [ E.e.f.span.] 

Keresztesi,  B.  1971.  FOREST  TREE  IMPROVEMENT  IN 
HUNGARY.  Erdeszeti  Kutatasok  67  (2)  5-28  |E.,  13  ref.  | 

Kopecky,  F.  1971.  HISTORY,  PRESENT  STATE  AND  FUTURE 
TASKS  OF  POPLAR  BREEDING  IN  HUNGARY.  Erdeszeti  Kutata- 
sok 67  (2)  29-53  [E.,  48  ref.| 

Kosichenko,  N.  E.,  and  Shirnin,  V.  K.  1973.  (EARLY  DIAGNOSIS 
OF  THE  QUALITY  OF  POPLAR  WOOD  ON  THE  BASIS  OF  ITS 
STRUCTURE.]  Lesovedenie  No.  6,  78-83  |Ru.e.,  10  ref.) 
Describes  comparative  anatomical  studies  made  on  1 -year  shoots  of 
14  species  and  hybrids,  demonstrating  the  possibilities  of  early 
selection  for  specific  uses  on  the  basis  of  fibre  length  and  basic 
density. 


Li,    W.-Y.,    et    al.     1965.     (BREEDING    OF    POPLAR    FOR    RE- 
SISTANCE TO   LEAF-RUST.)    Sci.   Silvae,   Peking   10(1),  (37-49). 
ISrefs.  ]Chin.chin.e.  ]  N.L.L. 
Selection  was  made  among  46  Poplars  for  rust  resistance. 

Luukkanen,  O.  1972.  [GENETIC  VARIATION  OF  PHOTO- 
SYNTHESIS IN  FOREST  TREES.)  Silva  Fennica  6(2)  63-89 
[Fi.e.,  143  ref.] 

Presents  an  extensive  review  of  the  literature  and  some  account  of 
the  author's  (hitherto  unpublished)  work  on  the  genetic  variation  of 
photosynthesis  in  Poplars. 

Meiden,  H.  A.  van  der.  (n.d.(  (THE  PROFITABILITY  OF  BREED- 
ING RESEARCH  ON  POPLAR.)  Ned.  Bosb.  Tijdschr.  43(7/8), 
(161-6).  [Nl.e.,  4  ref.( 

Research  on  Poplar  breeding  in  Holland  at  present  costs  ca.  100,000 
guilders  per  year,  while  the  increase  in  yield  to  be  expected  from  the 
introduction  of  new  fast-growing  clones  is  estimated  at  S'.i  million 
guilders  per  year. 

Muhle  Larsen,  C.  1970.  RECENT  ADVANCES  IN  POPLAR 
BREEDING.  Int.  Rev.  For.  Res.  3,(1-67).  ( 1  2  pp.  of  refs.) 

Nikanorov,  G.  M.  1970.  ]SOME  RESULTS  OF  POPLAR  BREED- 
ING IN  MOLDAVIA.)  Sb.  Rabot.  po  Lesn.  Khoz.  Mold.  Lesn. 
Opyt.  St.  (5),(33-52).  (  Ru.  From  abstr.  in  Referat.Zh.  (4. 56. 101). 
Ru.  NLL( 

Panetsos,  C.  P.  (K.  P.]  1967.  (ARTIFICIAL  HYBRIDS  BETWEEN 
THE  NATIVE  POPULUS  NIGRA  VAR,  PUBESCENS  AND 
INTRODUCED  SPECIES  AND  CLONES.)  (Publication,)  Forest 
Research  Institute,  Ministry  of  Agriculture,  Athens  No.  18,  pp. 
44  +  1  3  figs.  (30  refs.  (Gk.gk.e.e.(  .( 

Panetsos,  C.  P.  (  K.  P.  [  1969.  QUALIIY  CHARACIFRS  IN  POPU- 
LUS. (Pap.)  2nd  FAO/IUFRO  World  Consult.  For.  Tree  Breed., 
Washington  1969  No.  FO-FTB-69-3/3,  pp.  5.  ]9  refs.  (E.e.) .] 
Reviews  the  mechanism  of  inheritance  of  certain  morphological  and 
growth  characters,  with  special  reference  to  recent  hybridization 
studies  in  Greece. 

Panetsos,    C.  P.,    and    Kailidis    (Kailides(,    D.  S.     1969.    (THE    IN- 
HERITANCE OF  RESISTANCE  OF  POPLARS  TO  GYPSONOMA 
ACERIANA  AND  PHYLLOCNISTIS  SUFFUSELLA.(   Anz.  Schad- 
lingsk.  42  (I),  (7/8).  (  I  3  refs.  (G.g.e.).) 
The  resistance  was  studied  of  some  Fj  Poplar  hybrids,  their  parents 


and  various  clones  commonly  cultivated  in  Greece,  to  G.  aceriana, 
and  to  the  less  important  nursery  pest  P.  suffusella.  Resistance  to 
both  pests  appeared  to  be  genetically  controlled. 

Pohl,  Z.  1964.  (INHERITANCE  OF  PYRAMIDAL  CROWN  FORM 
IN  HYBRIDS  OF  POPULUS  PYRAMIDALIS  (P.  NIGRA  VAR. 
ITALICA].)  Arboretum  Kornickie,  Poznan  9,  (199-222).  19  refs. 
(Pol.e.ru.( 

Pohl,  Z.,  and  Stecki,  Z.  1965.  (INHERITANCE  OF  SOME 
MORPHOLOGICAL  LEAF  CHARACTERS  IN  HYBRIDS  OF 
POPULUS  'ANGULATA  CORDATA'.  (  Arboretum  Kornickie, 
poznan  10,  (145-67  -H  2  tbis.).  19  refs.  (Pol.e.ru.) 
A  biometric  study  was  made  of  ca.  10,000  leaves  from  hybrids 
produced  by  crossing  P.  'Angulata  cordata'  9  with  (a)  P.  nigra  var. 
italica,  (b)  P.  A'  berolinensis,  and  (cj  P.  laurifolia.  In  all  the  hybrid 
progenies,  P.  'Angulata  cordata'  was  dominated  by  the  6  parent. 
Morphological  characters  of  (a)  were  inherited  most,  and  those  of 
(c)  least  strongly. 

Polk,  R.  B.  (Editor)  1974.  PROCEEDINGS  OF  THE  EIGHTH 
CENTRAL  STATES  FOREST  IMPROVEMENT  CONFERENCE, 
OCTOBER  11-13,  1972,  COLUMBIA,  MISSOURI.  USA;  School  of 
Forestry,  Fisheries  and  Wildlife,  University  of  Missouri.  96  pp.  ( E., 
many  ref.  ] 

Includes  comparison  of  Poplar  [Populus  spp.J  clone  performance  in 
Nebraska  (W.T.  Bagley,  13  ref  J 

Pryor,  L.  D.,  and  Willing,  R.  R.  1965.  THE  DEVELOPMENT  OF 
POPLAR  CLONES  SUITED  TO  LOW  LATITUDES.  Silvae  Genet. 
14  (4),  (123-7).  7  refs.  ]E.e.f.g.] 

Reck,  S.  1973.  ]SOME  CHARACTERISTICS  OF  THE  WOOD  OF 
POPULUS  TRICHOCARPA  COMPARED  WITH  THAT  OF  BLACK 
POPLAR  HYBRID  VARIETIES.)  Holzzucht  27  (I)  6-8  [De.e.,  10 
ref.) 

Rohmeder,  E.,  and  Schonborn,  A.  von.  1965.  [THE  INFLUENCE 
OF  ENVIRONMENT  AND  HEREDITY  ON  THE  RESISTANCE  OF 
FOREST  TREES  TO  AIR  POLLUTION  BY  INDUSTRIAL  GASES. 
THE  BREEDING  OF  A  RELATIVELY  SMOKE-RESISTANT 
VARIETY  OF  SPRUCE.)  Forstwiss.  Cbl.  84  (1/2).  (1-13).  9  refs. 
[G.g.) 

Comparison  with  IS  other  coniferous  and  broadleaved  species 
exposed  to  moderate  gas  concentrations  (1  trig.  SO 2  or  0.1  mg. 
F/cu.m.)  showed  that  Norway  Spruce,  Larch  and  Douglas  Fir  were 
particularly  susceptible  and  Oak  and  Poplar  resistant. 

Ronald,  W.  G.,and  Steele,  J.  W.  1974.  BIOSYSTEMATICS  OF  THE 
GENUS  POPULUS.  III.  NATURALLY  OCCURRING  MANITOBA 
HYBRIDS  OF  INTRODUCED  P.  X  PETROWSKYANA  WITH 
NATIVE  P.  DELTOIDES  VAR.  OCCIDENTALIS  AND  P. 
BALSAMIFERA.  Canadian  Journal  of  Botany  52(8)  1883-1887 
(E.f.,  9  ref.  Cf.  FA  36,  I  12.  ORS) 

Rose,  D.  W.  1974.  (SELECTION  OF  CLONES  1(JR  IN  lENSIVF 
CULTIVATION.)  Silvae  Genetica  23(6)  193-199  [De.e.,  18  ref.) 
Discusses  merits  of  cluster-analysis  techniques  as  a  labour-saving 
method  of  selecting  clones  of  wotxly  species  suitable  for  short 
rotation  coppice  crops. 

Rovskij,  V.  M.  1966.  (RESULIS  AND  PKOSPECIS  IN  THE 
BREEDING  AND  SELECTION  OF  lOREST  TREES  AND 
SHRUBS  IN  SOVIET  CEN  IRAL  ASIA.)  Trudy  Sredneazia- 
ticeskogo  Naucno-Issledovatel'skogo  Instituta  Lesnogo  Ho/jajstva 
1966  (10),  (162-79).  (Ru.)  Irom  abstr.  in  Referat.  /..,  Moskva 
(9.56.81).  IRu.)  I.F.B. 

Schlosser,  L.-A.  1969.  (MARSSONIN A-RESISTANCE  OF  A  POPU- 
LATION OF  TETRAPLOID  POPLARS.)  Silvae  Genet.  18(5/6), 
(192-4).  (G.e.,  8ref,s.[ 

During  an  outbreak  of  M.  brunnea,  95''<  of  a  letraploid  population 
of  greater  than  200  individuals,  resulting  from  open  population  of 
'O.xford'  and  'Rochester  X  Androscoggin'  hybrids,  proved  to  be 
completely  resistant. 

Schreiner,    E.J.    1964.    IMPROVEMENT   OF    DISEASE    RESIST- 
ANCE   IN    POPULUS.    In    Proc.   FAO  World   Consult.    For.  Genet., 
Stockholm  1963  No.  6a/2  pp.  vi  +  21.  85  refs.  (E.e.f.span.) 
Mainly  a  review  of  world  literature. 
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Schreiner  E  J.  1974.  POPLARS  CAN  BE  BRED  TO  ORDER  FOR 
MINI-ROTATION  FIBER,  TIMBER  AND  VENEER  PRODUCTION 
AND  FOR  AMENITY  PLANTINGS.  In  Proceedings,  2  1st  North- 
eastern Forest  Tree  Improvement  Conference.  85-96  |E.,  9  ref.) 

Sekawin,  M.  1972.  [THE  EARLY  SELECTION  OF  POPLARS  AS 
REGARDS  GROWTH.!  Cellulosa  e  Carta  23(8)  35-44  [It.f.e.,  1 
ref.) 

Coefficients  of  correlation  were  computed  between  the  diameters  oj 
Poplar  saplings  in  the  nursery  at  Casale  Monferrato  and  their  girths 
at  different  ages  in  the  experimental  Poplar  plantation.  The 
correlation  varied  from  moderate  to  good  in  spite  of  lack  of 
unifortnity  in  the  soil  and  other  factors. 

Skulov,  G.  G.,  and  Genze,  G.I  1970.  |NEW  POPLAR  AND 
WILLOW  HYBRIDS.]  Materialy  Nauen.  Geogr.  Konf.  Omsk.  Otd. 
Geogr.  Obsc.  SSSR,  Omsk  (62-70).  |Ru.  From  abstr.  in  Referat.  Z. 
1970  (11.56.118).  Ru.  N.L.L.) 

Lists  three  Willow  hybrids  and  two  Poplar  hybrids  produced  at 
Omsk  and  considered  promising  for  amenity  planting. 

Steenackers,  V.  1969.  (THE  PRESENT  STATE  OF  THE  SELEC- 
TION AND  BREEDING  OF  POPLAR  CLONES  RESISTANT  TO 
THE  VARIOUS  DISEASES.)  |Pap.|  2nd  FAO/IUFRO  World 
Consult.  For.  Tree  Breed.,  Washington  1969  No.  FO-FTB-69-9/4. 
pp.  17.(6  pp.  of  refs.  (  F.f .e. ) . ) 

Reviews  the  literature  on  research  since  1963,  and  discusses  Populus 
nigra,  P.  deltoides,  P.  trichocarpa,  P.  maxiinowiczii  and  their 
hybrids,  with  special  reference  to  Aplanobacterium  populi, 
Dothichiza  populea,  Marssonina  brunnea,  virus  diseases,  etc. 

Steenackers,  V.  1974.  [POPLAR  CULTIVATION  NOW.  1,  2  &  3.( 
Populier  11  (2;  3;  4)  29-32;  49-51 ;  65-68  (NI] 

Gives  an  account  of  the  importance  of  Poplar  cultivation  in 
Belgium,  France,  Holland  and  Italy:  the  origin  of  various  clones  and 
spontaneous  hybrids;  the  development  of  monoclonal  cultivation: 
the  improvement  of  Poplars  by  breeding  (with  special  reference  to 
Populus  nigra,  P.  deltoides,  P.  trichocarpa  and  P.  maximowiczii): 
and  the  creation  and  selection  of  clones  resistant  to  various  diseases. 

USDA  Forest  Service.  1968.  PROCEEDINGS  OF  THE  EIGHTH 
LAKES  STATES  FOREST  TREE  IMPROVEMENT  CON- 
FERENCE. U.S.  For.  Serv.  Res.  Pap.  NC-23,  60  p.  Nth  Cent.  For. 
Exp.  Sta.  (Many  refs. ( 

Includes  wood  property  variation  in  Populus  and  stem  anatomy 
variation  in  Cottonwood  growing  under  nutrient-deficient  con- 
ditions. 

USDA  Forest  Service.  1973.  JOINT  PROCEEDINGS  OF  THE 
TENTH  LAKE  STATES  FOREST  TREE  IMPROVEMENT  CON- 
FERENCE AND  THE  SEVENTH  CENTRAL  STATES  FOREST 
TREE     IMPROVEMENT     CONFERENCE,     SEPTEMBER     22-24, 

1971.  USDA  Forest  Service  Genera!  Technical  Report  NC-3,  61  pp. 
North  Central  lorest  Experiment  Station  |E.  many  ref.) 
Emphasizes   improvement  of  pulp  wood  yields  from  Populus  del- 
toides, Aspen,  other  hardwoods. 

USDA  Forest  Service.  1973.  PROCEEDINGS,  20TH  NORTH- 
EASTERN FOREST  TREE  IMPROVEMENT  CONFERENCE, 
University   of  New  Hampshire,  Durham,  N.  H.,  July   31-August   2, 

1972.  Upper  Darby,  Pa.,  USA,  Northeastern  Forest  Experiment 
Station.  177  pp.  |E.,  many  ref.] 

Papers  include  inheritance  and  correlation  of  growth  characters  in 
hybrid  Black  Poplar  clones. 


Vasil'ev,  A.  E.  1964.  (SOME  ASPECTS  OF  THE  BIOLOGY  OF 
PLANT  CHIMAERAS.(  Bjull.  Glavn.  Bot.  Sada,  Moskva  No.  54, 
(20-6).  20  refs.  (  Ru.ru. (   N.L.L. 

Vasil'ev,  A.  E.  1965.  (INDUCED  INVERSION  OF  COMPONENTS 
IN  PERICLINAL  POPLAR  CHIMAERAS. )  Dokl.  Akad.  Nauk. 
SSSR  164(6),  (1401-4).  (1  1  refs.  (Ru.!  N.L.L.  ( 

Vincent,  G.,  and  Polnar,  M.  1970.  (GENE  INTERACTION  IN 
POPLAR  HYBRIDS.(  Lesnictvi  43  (3):22  1-233.  (Cz.) 

Vincent.  G.,  and  Polnar,  M.  1970.  (HETEROSIS  EFFECTS  IN 
POPLAR  HYBRIDS.(  Silvae  Genet,  19  (2/3),  (69-73).  (G.e.( 

Vincent,  G.,  and  Polnar,  M.  197  1.  (THE  INTERACTION  OF 
NON-ALLELOMORPHIC  GENES  IN   POPLAR  HYBRIDS.  (   Silvae 


Genet.  20  (5/6),  (214-8).  (De.e.,  9  ref.) 
Results  indicate  that  in  populations  of  double  crosses  it  is  possible  { 
to  assess,    on    the    basis    of   the   segregation    ratios,   not  only   the 
interaction    of  the  non-allelomorphic  genes  that  determine  some 
morphological  characters,  but  also  many  properties  associated  with 
these  characters. 

Wilkinson,  R.  C.  1974.  REALIZED  AND  ESTIMATED  EFFI- 
CIENCY OF  EARLY  SELECTION  IN  HYBRID  POPLAR  CLONAL 
TESTS.  In  Proceedings,  21st  Northeastern  Forest  Tree  Improvement 
Conference  26-33  (E.,  4  ref.( 

Genetic  gain,  as  measured  by  the  selection  differential,  increased 
with  increase  in  age  of  selection,  and  selection  for  height  at  1  or  4 
years  of  age  could  exclude  those  clones  that  would  be  tallest  at  15 
years. 

Winton,    L.  L.    1968.    FERTILIZATION    IN    FORCED   QUAKING 

ASPEN  AND  COTTONWOOD.  Silvae  Genet.  17  (1),  (20-1).  (9  refs. 

(E.e.(.( 

Describes  experiments   with   Populus  tremuloides  and  P.  deltoidesl 

with    the   object   of  producing  tetraploids,    the  first  stage   in   the 

large-scale  production  of  the  more  desirable  triploid  forms. 

Wright,  J.W.  1962. ( 1964. [  GENETICS  OF  FOREST  TREE  IM- 
PROVEMENT. FAO  For.  &  For.  Prod.  Stud.  No.  16,  pp.  xvi  +  399 
-^  1  sheet  of  addenda.  Many  refs. 

Zufa,  L.  1964.  (EARLY  DIAGNOSIS  IN  THE  IMPROVEMENT  OF' 
STEM  FORM  IN  BLACK  POPLARS.)  In  Proc.  FAO  World  Consult. 
For.  Genet.,  Stockholm  1963  No.  2a/ll.  pp.  ii  +  9.  30  refs. 
( F.f.e.span.[ 

From  analysis  of  photographs  of  the  stems  of  2500  individuals  of  all 
ages  from  8  natural  strands,  indices  have  been  derived,  whereby 
young  trees  may  be  reliably  classified  according  to  their  probable ^ 
mature  stem  form. 

Zufa,  L.  1968.  THE  PRESENT  WORK  ON  POPLAR  BREEDING 
IN  ONTARIO.  (Dotum.)  Int.  Poplar  Comm.  13th  Sess.  Montreal 
1968  No.  FO:  CIP/13/39,  pp.  ( iv )  -(-  1  8.  j  1  8  refs.  (E.e.f.(.( 
Briefly  describes  work  on  Aspens,  involving  multiple  interspecific 
crosses,  promising  attempts  at  producing  intersectional  Leuce  X^ 
Aigeiros  X  Tacamahaca  hybrids,  and  selection  and  crossing  of 
Populus  deltoides. 

i 

Zufa,    L.    1969.    POLYPLOIDY   INDUCTION  IN   POPLARS.  Proc.  ^ 

11th   Mtg.  Comm.   For.  Tree   Breeding  Can.,  Quebec    1968   Part  2,! 

(169-74). 

Induction  of  polyploidy  was  attempted  in  5  Populus  spp.,  with  16 

different  chemicals,  using  various  treatments  of  vegetative  tissues,  i 

reproductive  organs,  and  seed.  i 


i 


165.3 

Frohlich,  H.  J.  1974.  BEURTEILUNG  VON  PAPPELFORSCHUNG| 
UND  -ZUCHTUNG.  Entgegaung  zu  R.  Miller:  "Kritik  und  Ent- 
falschung  einer  Dissertation".  Forstptlanzen-Forstsamen,  Strassen-I 
haus/Neuwied  14,1,27-31,  20  Lit.  Ang. 

Giordano,  E.  1974.  MEETING  IN  ROMANIA  OF  THE  INTER- 
NATIONAL COMMISSION  OF  POPLAR.  Cellul.  Carta  25  (5):4-7! 
|It.( 

lUFRO.  1966.  (SELECTION  AND  BREEDING  OF  POPLARS.i 
WILLOWS,  AND  ROBINA  IN  HUNGARY. (  |Proc.(  Mtg.  Sect.  22? 
Int.  Union  For.  Res.  Organ.,  Hungary  Vol.  1,(40-57,  113-5,  120-4).j 
(E.[ 

Muhle  Larsen.C.  1964.  PAPPELZUCHTUNG  1ST  ERFOLGREICH, 
ABER  ZEIT  1ST  NOTIG.  forst-  u.Holzvvirt,  Hann.  19(12): 
253-256,  |3  Tab.,  5  Abb.( 

Muller,  R.  1973/1974.  KRITIK  UND  ENTFALSCHUNG  EINER 
DISSERTATION.  Dr.  Wilfried  Grosscurth  uber  Pappeln  und  die 
Sortenuntersuchung  in  Bruhl  1948-1962.  Forstpflanzen-Iorstsamen, 
Strassenhaus/Neuvvied  13  (3)  89-96. 


Muller,  R.  1973.  KRITIK  UND  ENTFALSCHUNG  EINER  DIS-' 
SERTATION.  Forstpflanzen-Forstsamen,  St  rassen  haus/Neuwied 
13(1973),  4,  115-126  u.  131-138,  14(1974),  1,  5-14  u.  19-25,  14 
(1974),  2,  43-48,  (4  Lit.  Ang.  ( 
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vluller,  R.  1974.  KRITIK  UNU  ENTFALSCHUNG  FINER  DIS- 
jERTATK^N.  Strassenhaus/Neuwied:  Wirtschafts-  u.  iorstverl. 
iUting,  56  S. 

5Chonborn,  A.  von  1965.  DIE  ZUCHTERISCHE  BEARBEEIUNG 
DER  FAHPELN  IN  DEUTSCHLANI).  H.il/Zbl.,  Stuttg.  91(108) 
1879-1880,  Lit.  Ver/. 

5iwecki,  R.  1969.  INHERITANCE  OE  I'OFLAR  ADAPTATION  TO 
ASSOCIATIONS  OI'  BARK  MICROORGANISMS.  Genet.  I'olcin. 
10  (3/4):134-l37. 

?ufa,  L.  1969.  I'OI'LAR  BREl  DING  IN  CANADA.  Forest  Chron. 
\5  (6):402-408. 

165.4 

Zufa,  L.  1968.  EOLYFLOIDIE  INDUCTION  IN  POPLARS.  In 
Progress  Reports  1  1th  meeting  of  the  Committee  on  lorest  1  ree 
Breeding  in  Canada,  Mae  Donald  College,  Quebec,  Ref.  in:  llolz- 
zucht,  Reinhek  23(1969),  2,  S.26. 

165.41 

Barna,  M.  M.  1970.  CY  TOEMBRYOLOGICAL  FEATURES  OE 
SEED  FORMAIION  IN  REMOIE  HYBRIDIZATION  OF 
POPULUS.  Lesovod  Agrolesomelior  23:86-95.  [Ru.] 


ALBA,  P.  GLANDULOSA  AND  P.  EUR  AMERICAN  A.  |  Research 
Report  ot  tlie  Institute  of  I'orest  Genetics,  Korea  No,  I  1.  (53-59). 
I  Kor.e.,  I  1  reL| 

ZymogivDis  were  prepared  from  the  leaves  of  23  trees  of  P.  alha 
(naturalized  in  Korea),  8  trees  of  P.  glandulosa  (native  to  Kyoimggi 
province),  .  .  .BN /Korea. 

Melchior,  G.  H.,  and  Hattemar,  H.  H.  1967.  DIE  UN  lER- 
SCHEIDUNG  VON  PAPPELKLONEN  MIT  HILFE  PHYSIO- 
LOGISCHER  MERKMALE.  S.A.aus:  "Forstptlan/en  -  For- 
stsamen",  StraBenhaus,  2,  8  S.  [  5  Abb.,  5  Tab.,  Lit.  Verz.  | 

165.62 


Herpka,  I.  1974/1975.  |  METHODOLOtiY  OE  EARLY  ITSTlNCi 
IN  (TRIALS  OE|  POPE ARS.  |  Topola  1  8/1  9  (1  03/1  06),  (  I  94-200). 
ISh.e.ru.l 

168  HISTOLOGY 

Mathes,  M.  C.  1964.  THE  USE  OE  ISOLAIED  PLANT  TISSUES  IN 
STUDIES  RELATED  TO  FOREST  GENETICS.  I  appi  47(11), 
(7  10-3).  39  refs. 

Recent  advances  in  the  culture  of  isolated  plant  tissues  arc  discussed 
and  their  use  in  various  investigations  outlined. 


Quebec  Minist.  Lds.  For.  1971.  [POPLAR-GROWING  IN  QUEBEC. 
I.  POPLAR  BREEDING.  U.  DEVELOPMENT  OF  POPLAR- 
GROWING.)  Rapport,  Conseil  de  la  Recherche  et  du  Developpe- 
ment  Forestiers  du  Quebec  No.  I.  xi  +  56  pp.  [F.,  7  ref.| 

Stettler,  R.  F.  1968.  IRRADIATED  MENTOR  POLLEN:  ITS  USE 
IN  REMOTE  HYBRIDIZATION  OF  BLACK  COTTONWOOD. 
Nature,  Lond.  2  19(5  155),  (746-7).  |  16  rets.  1  tbl.| 

Tyszkiewicz,  S.,  and  Chmielewski,  W.  1968.  HYBRIDIZATION  OF 
POPLAR;  HYBRYDYZACJA  TOPOLI.  Prace  Instytutu  Badawczego 
Lesnictwa  203:3-190. 

165.42/43 

Kopecky,  F.  1969.  1  IHE  IMPORIANCE  OF  POLYPLOIDS  IN 
THE  SELECTION  OF  FAST-GROWING  TREE  SPECIES.)  Erdesz. 
Kutatas.  65  (1),  (77-89).  [Ru.,  3  ret's.| 

165.5 

Dragavtsev,  V.A.  1972.  EXPERIMENTAL  COMPARISON  OE 
THREE  PRINCIPLES  IN  THE  ESTIMATION  OF  GENOTYPIC 
VARIABILITY  OF  QUANTITATIVE  CHARACTERS  IN  PLANT 
POPULATIONS.  Genetika  8(5),  (28-34).  |Ru.e.,  8  ref.  From  Plant 
Breeding  Abstracts  43,  I  503.  | 

Hattemer,  H.  H.  1969.  |  DIL  FEREN  I  A  HON  OF  POPLAR 
CLONES.  I.  THE  VARIAIION  OF  SINGLE  CHARACTER 
ISTICS.I  Silvae  Genet.  I  8  (5/6),  (I  67-72).  |G.e.,  9  refs.  | 
In  a  nursery  test,  101  clones  representing  Populus  deltoides,  P. 
euramericana,  P.  trichocarpa  and  intersectional  hybrids  between 
sections  Aigeiros  and  Tacaniahaca  differed  in  each  of  IS  quantita- 
tive leaf  traits.  Characteristics  related  to  shape  and  dimensions  of 
the  leaf  base  ranked  highest  in  between-done  variation  as  estimated 
from  nested  univariate  analyses  of  variance. 

Sleenackers,  V.  1972.  |1|  THE  SPATE  OF  KNOWLEDGE  IN 
BREEDING  RUST  RESISTANT  POPLARS.  |2|  BREEDING 
POPLARS  RESISTANT  TO  VARIOUS  DISEASES.  US  Dep.  Agric. 
Misc.  Publ.  No.  1  22  1 ,  (4  1  9-30,  599-607).  |  1  9  ref. ) 


165.53 

Anonymous.  1969,  |  DISEASE-RESISTANT  POPLARS.]  Tidsskrilt 
for  Planteavl,  Kobenhavn  73(426-8).  |Dan.  Irom  abstr.  in  Plant 
Breed.  Abstr.  40  (2),  (No.  3842).  | 

Kereniidciev,  M.  1966.  |  RESISTANCE  OF  SOME  POPLAR 
CLONES  TO  INSECT  PESTS.  |  Clorskostop.Nauka,  Sofija  3(5), 
(401-1  1).  9  refs.  |Bulg.ru.f.  | 

Kim,  C.  S.,  and  Chung,  S.  B.  1974.  (VARIATION  IN  IHE 
PAITERNS  OP  ISOPl  ROXIDASE  IN  THE  GINUS  POPULUS  1. 
VARIATION    IN     IHE    PAITERNS    OF    ISOPERO  X IDASE    IN    P. 
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Broekhuizen,  J  .  T.  M.  van  1971.  (SYSTEMAITCS  AND 
TAXONOMY  OE  THE  GENUS  POPULUS.  |  Populier  8  (4),  (74-77). 
lOu.l 


172.8  EUMYCETES  (TRUE  FUNGI) 

Commonw.  Mycol.  Inst.  1972.  PATHOGEN:  MELAMPSORA 
POPULNEA  (PERS.)  KARST.  HOSTS:  PINE  (PINUS  SPP,)  AND 
POPLAR  (POPULUS  SPP.).  Distribution  Maps  of  Plant  Diseases  No. 
389,  Ed.  2.  2  pp.  (  E.,  many  ref.| 

C.ojkovic,  N.  1974.  (RECENI  IN  VES IIG  A  IIONS  ON  THE 
MICROFLORA  OF  POPLARS  AND  WILLOWS  IN  Y  UGO- 
SLAVIA.(  TOPOLA  18  (102)  19-2  2  (Sh.f.,  3  ref.l 
Gives  brief  notes  on  a  number  of  fungi  observed  on  Poplars  and 
Willows  in  Yugoslavia  in  1972173,  some  of  the  fungi  being  first 
records  for  the  country. 

Ondrej,  M.  1972.  IPARASIIIC  IMPERIECT  FUNGI  Ol  IHE 
GENUS  POLLACCIA  ON  POPULUS  SPP.  j  European  Journal  of 
lorest  Pathology  2  (3)  140-146  (De.e.f.,  24  ref.  ( 

A  revision  of  the  four  species  causing  leaf-spot  of  Poplars,  including 
descriptions  of  a  new  species,  P.  americana  (on  Populus  grandi- 
denlata  and  P.  tremiiloidcs),  and  a  new  combination,  P.  ramulosa 
(on  Populus  alba).  The  remaining  two  species  are  P.  radiosa  (on 
Populus  tremula)  and  P.  elegans  (on  various  species  of  Poplar). 

Parmasto,  E.  (Editor.)  1065.  (PROBLEMS  INSfUDYING  EUNCil 
AND  LICHENS:  IVTH  SYMPOSIUM  OF  MYCOLOGISIS  AND 
LICHFNOLOGISTS  OF  THE  BALIIC  STALES:  CONIFRFNCE 
ON  MEIHODS  OF  STUDYING  FUNGI  AND  LICHENS  IN 
FOREST  BIOCOENOSES.(  Akadeniija  Nauk  Estonskoj  SSR,  Tartu, 
pp.  217.  (Many  refs.  (  Ru.e.g.f.  (   I.M.I,  j 

Sivanesan,  A.  1974.  Vl-NIURIA  MACULARIS.  CMI  Descriptions 
of  Pathogenic  Fungi  and  Bacteria  No.  403,  2  pp.  |  F.,  8  ref.  ( 

Uozumi,     T.      1967.     (PHE     IINE    SURFACE    SIRUCIURE    OE 
UREDOSPORES  OE  THE  POPLAR  LEAF  R  US  I  .  MELAMPSORA 
LARICIPOPULINA    KI.I  B.(    J.   Jap.    For.  Soc.  49(1),  (29-30   +   2 
plates).  (8  refs.  (   (Jap.( 
Illustrated  by  electron  microphotographs. 


176.1  DICOTYLEDONEAE 

Anonymous.  1973.  (POPLARS,  POPULUS  L.|  lopole.  Populus  L. 
Warsaw,  Poland,  I'anslwowe  Wydawnictwo  Naukowe.  516  pp. 
(  Pol.e.,  many  ref.  | 

I'his  is  No.  12  (hut  the  third  to  appear)  in  a  series  of  popular 
scientific  monogivphs  on  the  tree  .'•pedes  of  Poland. 
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Bernard,   F.  G.   1968.  POFULUS  X   POLYGONIFOLIA  HYBRIDA 

NOVA    (SALICACEAE).    NATURALISTE   CANAUIEN,   QUEBEC 

95  (3),  (797-9).  ( F.  N.L.L.I 

Gives  a  line  drawing  of  the  foliage  and  a  Latin  diagnosis  of  this  new 
putative  hybrid,  probably  representing  P.  balsamifera  x  P.  deltoides 
X  P.  trernuloides,  based  on  a  single  young  tree  found  near  Montreal, 
Quebec. 

Bogdanov,  P.  L.  1965.  (POPLARS  AND  THEIR  CULTIVATION.) 
Izdatel'stvo   'Lesnaja    Promyslennost',   Moscow,   pp.    104.   1 38  refs. 
(Ru.|  N.L.L.I 
An  account  of  research  work  at  Leningrad  over  the  last  30  years. 

Borsdorf,  W.   1964.   [PROGRESS  IN  THE  IDENTIFICATION   OF 

POPLAR   VARIETIES.)    Zuchter  34  (6/7),  (286-92).  14  refs.  |G.g.) 

E.M.B. 

Discusses    fresh    criteria    for    the    identification    of  varieties,    and 

critically  examines  some  of  those  used  by  Muller  and  Sauer. 

Borsdorf,  W.  1965.  |THE  CLONE  COMPLEX  POPULUS  X 
BEROLINENSIS  AND  RELATED  VARIETIES.)  Zuchter  35  (7), 
(327-35).  46  refs.  |G.g.)  E.M.B. 

Broekhuizen,  J.  T.  M.  1964.  THE  IDENTIFICATION  OF  POPLAR 
CLONES  IN  THE  NURSERY.  Transl.  For.  Comm.,  Lond.  No.  209, 
pp.  13.  Transl.  from  Ned.  Bosb.  Tijdschr.  36  (4),  (105-18). 

Broekhuizen,  J.  T.  M.  van.  1972.  ]  MORPHOLOGICAL  DESCRIP- 
TION AND  IDENTIFICATION  OF  A  NUMBER  OF  NEW  COM- 
MERCIAL POPLAR  CLONES.)  Nederlands  Bosbouw  Tijdschrift 
44  (7/8)  180-189  )NI.e.,  7  ref.) 

Presents  six  short  keys  to  help  in  distinguishing  between  the  new 
clones  and  some  of  the  older  ones.  The  new  name  Populus  X 
interamericana  is  proposed  for  the  complex  hybrid  swarm  between 
P.  deltoides  and  P.  trichocarpa,  and  a  Latin  diagnosis  is  given. 

Bugala,  W.  1967.  jSYSTEMATY  OF  THE  EURASIAN  POPLARS 
OF  THE  POPULUS  NIGRA  GROUP.)  Arboretum  Kornickie, 
Poznan  12,  (45-2  19).  )  20  1  refs.  )  Pol.e.ru. ) .  | 

A  comprehensive  monograph  in  four  parts:  (!)  review  of  the 
literature  on  Black  Poplars:  (2)  the  taxonomic  divisions  of  the  genus 
Populus:  (3)  general  characteristics  of  the  Poplars  of  sect.  Aigeiros; 
and  (4)  a  detailed  taxonomic  study  of  the  Eurasian  Black  Poplars. 


BLACK  POPLAR  CLONES.)  Repr.  from  Zeitschrift  fur  Pflanzen- 
zuchtung,  Berlin  S3  (4).  (371-9).  5  refs.  jG.g.e.) 

Hattemer,  H.  H.  1966.  )THE  SUITABILITY  OF  SOME  LEAF  AND 
TWIG  CHARACTERISTICS  FOR  DISTINGUISHING  BLACK 
POPLAR  HYBRID  CLONES.)  Zuchter  36(7),  (317-27).  ]14  refs. 
[G.g.e.l  E.M.B.) 

Characteristics  (tree  form,  crown  habit,  and  leaf  characters)  for  the 
identification  of  16  widely  used  clones  are  given  in  tabular  form. 

Javeid,  G.N.  1972.  SALICACCAE  OF  THE  KASHMIR  VALLEY. 
Indian  Forester  98  (1  l):649-654  )E.,  11  ref.) 

Gives  brief  taxonomic  descriptions  of  21  exotic  and  indigenous 
species  ofSalix  and  Populus,  with  a  key  for  their  identification. 

Koster,  R.  1972.  )  ELEVEN  NEW  POPLAR  CLONES,  AN  INTRO- 
DUCTION.) Nederlands  Bosbouw  Tijdschrift  44(7/8),  (173-179). 
schrift  44  (7/8),  (173-179)  jDu.e.) 

MottI,  J.,  and  Sterba,  S.  1973.  IDENTIFICATION  OF  POPLAR 
CLONES  BY  MEANS  OF  SEROLOGICAL  REACTIONS.  Com- 
municationes  Instituti  Forestalls  Cechosloveniae  8,  127-136  )  E.ru., 
46  ref.) 

Compares   the   results  obtained   with   three  methods  of  serological 
testing  of  leaf  extracts,  and  proposes  a  combined  method  (successive 
double  electrophoresis  applied  crosswise  in  two  agar  layers)  which 
yields  markedly  different  precipitation  lines  and  is  recommended  as  | 
a  rapid  and  reliable  method  of  clone  identification. 

Muller,  R.,  and  Sauer,  E.  1968.  )-OLD  STOCK  VARIETIES'  OF; 
BLACK  POPLAR  HYBRIDS  FOR  CULTIVATION  INI 
GERMANY.)  Bull,  Serv.  Cult.  Etud.  Peuplier  et  Saule,  Paris  j 
(23-36).  )1  I  refs.  |  l'.  | . )  \ 


Muller,    R.,  and  Sauer,  E.    1970.   ['OLD  STOCK  VARIETIES'  OF 
BLACK   POPLAR   HYBRIDS:    THE  'ROBUSTA'  POPLAR. )    Bull,  j 
Serv.  Cult.  Etud.  Peuplier  et  Saule  (32-44).  (F.,  5  1  refs.) 
A    translation  from  the  German  of  the  account  of  this  Poplar  first  i 
published  in  Holz-Zhl.  in  1  960  81  (1 18),  (1  658:1663). 

Ocskay,  S.,  and  Clonaru,  A.  1969.  )KEYS  FOR  IDENTIFYING' 
POPLARS  OF  THE  SECTION  AIGEIROS  GROWN  IN  | 
RUMANIA.)   Rev.  Padurilor  84  (10),  (499).  [Rum.l  | 


Chardenon,  J.  1967.  )SOME  IMPORTANT  CULTIVATED 
POPLAR  CLONES.)  Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule,  Paris 
C/i),  (43-57).  IF.) 

Discusses  chiefly  Populus  nigra  var.  thevestina,  describing  two  clones 
widely  distributed  in  the  drier  parts  of  Turkey  that  are  proposed  for 
certification  by  the  International  Poplar  Commission. 

Chardenon,  J.  1968.  [THE  PRINCIPAL  CULTIVATED  POPLAR 
CLONES.)  BuIL  Serv.  Cult.  Etud.  Peuplier  et  Saule,  Paris  (1-22). 
I  36  refs.  [F.)  4  figs.) 

FAO.  1969.  INSTITUT  DU  PEUPLIER  TURQUIE.  VOL.  2 
RAPPORT  TECHNIQUE.  (The  Turkish  Poplar  Institute.  Vol.  2. 
Technical  report.)   FAO,  Rome,  pp.  ix  +  655  +  3  figs.  )F.| 

Farmer,  R.  E.,  Jr.,  and  McKnight,  J.S.  1967.  POPULUS:  A 
BIBLIOGRAPHY  OF  WORLD  LITERATURE,  1854-1963.  U.S. 
For.  Serv.  Res.  Pap.  Sth.  For.  Exp.  Sta.  No.  SO-27,  pp.  I  32. 
This  partially  annotated  list  was  compiled  from  references  supplied 
by  The  Commonwealth  Forestry  Bureau.  It  is  arranged  primarily  by 
species  or  species-groups,  the  references  to  Poplars  generally  being 
grouped  under  Populus  spp.  The  secondary  breakdown  is  by  the 
subject  classification  of  the  Oxford  Decimal  Classification  for 
Forestry. 

Frohlich,  H.J.  1964.  (IDENTIFYING  CHARACTERISTICS  OF 
POPLARS  OF  SECTION  AIGEIROS.  |  Merkhlatt,  Forschung- 
sinstitut  fur  Pappelwirtschaft,  Hann.  Munden  No.  3.  pp,  43  +  one 
key  card.  [7  refs,  |G,e.f,  j  ,) 

Frohlich,  H,  J.  1964.  ( IDENTII-YING  CHARACTERISTICS  OF 
POPLARS  OF  SECTION  LEUCE.)  Merkhlatt,  Forschungsinstitut 
fur  Pappelwirtschaft,  Hann.  Munden  No.  2,  pn.  47  1 7  refs 
)G,e.f.).) 

Hattemer,  H.  H.  1965,  )THE  USE  OF  TWO  RATIOS  OF  LEAF 
CHARACTERISTICS    IN    THE    IDENTIFICATION    OF    HYBRID 


Papadopol,    C.  S.    1970.    (STUDIES    ON    THE    POSSIBILITY    OF 
MORPHOMETRIC    IDENTIFICATION    OF    POPLAR    HYBRIDS.]! 
Rev.  Padurilor  85  (10),  (610-5).  )Rum.,  1  I  refs.)  ' 

Petrov,  M.   1965,  )MFTHOD  AND  INDICES  FOR  DETERMINING} 
LEAF    SHAPE    IN    POPLARS    OF    SECTIONS    AIGEIROS    AND  i 
TACAMAHACA,    AND    THEIR    HYBRIDS.)    Gorskostop.    Nauka, 
Sofija  2  (1),  (61-73).  )9  refs  ]  Bulg.ru.e. ) . ) 

Describes  a  method  whereby  14  different  measurements  are  madel 
on  each  leaf,  and  the  ratios  of  10  pairs  of  these  measured  values  are 
used  to  define  leaf  shape. 

Pourtet,  J.,  Fanio,  F.  J.,  Mayer-Wegelin,  H.,  Meiden,  H.  A.  van  der. 
1971.  (REPORT  OF  THE  INTERNATIONAL  POPLAR  COM- 
MISSION SUB-COMMITTEE  ON  THE  REGISTRATION  OFi 
POPLAR  NAMES. [  Topola  15  (88/89)  24-42  (Sh.) 
Gives  details  of  a  scheme  used  for  describing  and  registering  Poplar  \ 
cultivars  (clones):  it  employs  85  different  heads  (i.e.  characteristics), 
most  of  which  are  given  a  numerical  rating  on  a  points  scale,  usually , 
from  1  to  5. 

Pronin,  D.,  and  Vaughan,  C.  L.  1968.  A  LITERATURE  SURVEY 
OF  POPULUS  SPECIES  WITH  EMPHASIS  ON  P.  TREMULOIDES. 
U.S.  For.  Serv.  Res.  Note  U.S.  For.  Prod.  Lab.,  Madison  No. 
FPL-0180  (rev.)  pp.  67.  )703  refs.) 

An  expanded  version  of  the  1967  bibliography,  including  a  large 
number  of  references  to  publications  issued  during  1966-67. 

Roller,  K.  J.,  Thibault,  D.  H.,  Hildahl,  V.  1972.  GUIDE  TO  THE 
IDENTIFICATION  OF  POPLAR  CULTIVARS  ON  THE 
PRAIRIES.  Publication,  Canadian  Forestry  Service  No.  1311,  SS 
pp.  (E.f.,  9  ref.) 

Gives  an  illustrated  morphological  guide  to  3  native  species  and  13 
cultivars,  with  a  key  based  on  leaf  and  twig  characters. 

Ronald,  W.  G.,  Lenz,  L.  M.,  and  Gumming,  W,  A,  1973,  BIO- 
SYSTEMATICS  OF  THE  GENUS  POPULUS  L.  I.  DISTRIBUTION 
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Rand  morphology  of  native  Manitoba  species  and 

VARIANTS.  II.  CHEMATAXONOMY,  PHENOLOGY,  FER- 
riLIIY,  AND  SEGREGATES  OF  NATIVE  MANITOBA  SPECIES 
A.ND  VARI.ANTS.  Candian  Journal  of  Botany  51  ( 1  2);2431-2450 
(E.f.,  26  ret.  ORS| 

sergeeva,  V.  N.,  Krejcberg,  Z.  N.,  and  Ejtvide,  M.  Ja.  1969. 
(CHANGE  IN  THE  FREE  RADICALS  IN  POPLAR  WOOD 
UNDER  THE  INFLUENCE  OF  GAMMA-RADIATION.)  In  Himija 
Drevesiny  3.  Izdatel'stvo  'Zinatne',  Riga.  pp.  9-11.  |12  refs. 
I  Ru.ru.  I  4  figs.  I 

Zycha,  H.,  and  Weisgerber,  H.  1967.  DIE  ANFALLIGKFIT  VON 
AfEIBPAPPELARTEN  UND-BASTARDEN  GEGENUBER  POL- 
LACCIA  RADIOSA.  In:  Ref.  24.1UFRO-Kongr.,  Munchen  Bd.  3, 
3.852-860,  4  Abb. 

18  PLANT  ECOLOGY 

181  MODE  OF  LIFE,  AUTECOLOGY. 
SILVICULTURAL  CHARACTER  OF  TREES 

i\nonymous.  1974.  POPLARS  IN  THE  PRAIRIE  PROVINCES. 
Forestry  Report,  Northern  Forest  Research  Centre,  Canada  4  (1)  8 
[pp.  [E.,  9  ref.  I 

Baumeister,  G.  1964.  UNTERSUCH  UNGEN  ZUR  FESTSTEL- 
LUNG  DER  RELATION  ZWISCHEN  AUFBLUHFOLGE  UND 
ANSATZBEREITSCHAFT  BEI  BLUTEN  VON  POPULUS 
SFKriON  LEUCE.  Forst-u.HoIzwirt,  Hann.  19(12):  271-272.  |1 
Abb.  I 

Garbaye,  J.  Tacon,  F.  Le  [  Le  Tacon,  F.|  1974.  (THE  BEHAVIOR 
OF  VARIOUS  PROVENANCES  OF  CONIFERS  AND  IWO 
CLONES  OF  POPLAR  AS  REGARDS  THE  pH  AND  CALCIUM 
CONTENT  OF  THE  SOIL.]  Revue  Forestiere  Irancaise  26(6) 
439-446  [F.| 

Guhathal<urta,  P.  1973.  POPULUS  GAMBLEI  DODE-A  LITTLE 
KNOWN  POPLAR  OF  EASTERN  HIMALAYAS.  Forestry  Con- 
ference; Dec.  1973,  Dehradun. 

Maini,  J.  S.,  and  Cayford,  J.H.  [Editors].  1968.  GROWTH  AND 
UTILIZATION  OF  POPLARS  IN  CANADA.  Dep.  Publ.  For.  Br. 
Can.  No.  1205,  pp.  257  +  8  maps.  [Many  refs.j 

Meiden,  H.  A.  van  der.  1969/70.  [CHARACTERISTICS  AND 
POTENTIAL  USES  OF  POPLAR  SPECIES.]  Populier,  Wageningen 
6  (3;4;5),  (50-4;  58-62;  75-8);  7  (1),  (4-10).  [Du.,  2  refs.] 
Discusses  the  silvicultiaal  characteristics,  disease  resistance,  use  for 
roadside  plantings,  spacings,  properties  and  uses  of  the  wood,  etc., 
of  a  number  of  species  and  clones  (illustrated  by  photographs). 

Raschke,  Gunther.  1974.  WALDPAPPELN-BAUME  MIT 
ZUKUNFT.  RUCKBLICK  UND  AUSBLICK;  FOREST  POPLARS, 
TREES  WITH  A  FUTURE.  Holzzucht,  Reinbek  28  (Vi)  11-18,  [7 
Abb.,  25  Lit.  Ang.,  dt.  Zsfg.] 


Safar,    i.    1971.    JPOPLARS    IN    THE    COASTAL    REGION    [OF 
JUtlOSLAVIA]:    SITES,   AND   ECOLOGICAL   AND   ECONOMIC 
IMPORTANCE.!  Sum.  List  95  ('/■),  (1-12).  [Sh.e.,  6  ref.] 
Gives  a  general  account  of  the  numbers  and  species  of  Poplars,  their 
ecological  characteristics. 

181.1 

Gerhard,  H.  1965.  DIE  PAPPEL  IN  SCH  LESWIG-HOLSTEIN. 
Forst-u.Holzwirt,  Hann.  20  (12)  262-265,  [6  Photogr.] 

Kovacs,  J.  197  1.  [THE  POPLAR  TREE  HAS  ITS  PLACE  OF 
ORIGIN  IN  THE  SOUTH  HANSAG  ALDER  FORESTS]  Erdo 
20  (9):385-388.  Language  [Hu.| 


181.2 

Earner,  J.  1965.  [EXPERIMENTS  ON  THE  REACITON  OF 
FOREST  PLANTS  TO  LIGHT  AND  SHADE  AS  A  FORM  OF 
BASIC  TESTING  FOR  USE  IN  CHOOSING  SITES  OR 
VARIETIES.]  Mitt.  Ver.  Forstl.  Standortskunde  ForstpflZucht.  No. 
15.  (65-9).  [G.] 


Lattike,  H.  1965.  [STUDY  ON  METHODS  FOR  EARLY  DETER- 
MINATION OF  THE  PHOTOTROPIC  REACTIONS  OF  POPLAR 
AND  WILLOW  SPECIES.]  Zuchter  35  (6),  (267-78).  26  refs.  IG.g.) 
E.M.B. 

Preliminary  field  trials  showed  that  pyramidal  forms  of  Poplar  (e.g. 
Populus  nigra  var.  italica)  are  resistant  to  the  effects  of  side  lighting, 
whereas  P.  'Marilandica'  and  some  clones  of  P.  trichocarpa  are  very 
sensitive. 

Morita,  K.,  and  Sakai,  A.  1966.  (STUDIES  ON  FROST  DAMAGE 
OF  POPLARS.  I.  DIFFERENCE  IN  FROST  HARDINESS  AMONG 
VARIETIES  OF  HYBRID  POPLARS.]  J.  Jap.  For.  Soc.  48(7), 
(267-73).  [12  refs.  [  Jap.jap.e  ] .  ] 

All  varieties  could  withstand  similar  degrees  of  winter  temperature 
after  hardening,  but  length  of  growing  season  and  rate  of  increase  of 
frost  hardiness  (therefore  the  date  on  which  maximum  frost 
hardiness  was  reached)  differed  between  varieties. 

Paton,  D.  M.,  and  Willing,  R.  R.  1968.  BUD  DORMANCY  IN 
POPULUS.  Aust.  J.  biol.  Sci.  21  (1),  (157-9).  [6  refs.  O.R.S.] 
High  temperatures  (J3/2S°C.  regime)  inhibit  the  normal  short-day 
control  of  the  onset  of  dormancy,  as  indicated  by  cessation  of  stem 
elongation  and  formation  of  terminal  buds,  in  certain  Populus 
genotypes. 

Pieters,  G.  A.  1972.  ME.'VSUREM EN TS  OF  LEAF  TEMPERATURE 
BY  THERMOCOUPLES  OR  INFRARED  THERMOMETRY  IN 
CONNECTION  WITH  EXCHANGE  PHENOMENA  AND 
TEMPERATURE  DISTRIBUTION.  Wageningen  Landbouwhogesch 
Mededel  72-34,  20  p.  Ref. 

Pryor,  L.  D.  1965.  PHOTOPERIOD  AND  VERNALISATION  IN 
POPLAR.  Paper  to  the  4th  Conference  of  the  Inst,  of  foresters  of 
Aust.  Hobart. 

Sakai,  A.  1964.  [THE  FROST-HARDENING  PROCESS  OF 
WOODY  PLANT.  X.  THE  EFFECTIVE  FROST-HARDENING 
TEMPERATURE  IN  TWIG.]  Low  Temperature  Science,  Hokkaido 
(Ser.    B.)  No.  22,  (29-49  +   10  photos).  24  refs.  [Jap.jap.e.]    E.M.B. 

Sakai.  A.,  and  Horiuchi,  F.  1972,  [FREEZING  RESISTANCE  OF 
TREE  TRUNKS.]  Journal  of  the  Japanese  Forestry  Society  54  (1  1) 
379-382  JJap.e.,  12  ref.] 

Two  conifers  native  to  Hokkaido  (.Abies  sachalinensis  and  Picea 
glehnin)  and  two  Poplars  (Populus  '1-455'  and  P.  'Geltica'j  were  the 
most  resistant  to  freezing;  they  withstood  -60  without  injury  even 
to  the  .xylem. 

Wagenbreth,  D.  1965.  [CHANGES  IN  VITALITY  INDUCED  IN 
LEAVES  OF  HARDWOODS  BY  HEAT  SHOCK.]  Flora,  Jena 
1  S6A  (1),  (63-75).  15  refs.  JG.g.e.]  O.B.D. 

When  halves  of  leaves  were  heat-treated,  the  treated  halves  had  a 
reduced  but  more  constant  respiration  rate  and  lived  longer  than  the 
untreated  halves.  This  was  due  to  heat  hardening  of  the  tissue  during 
the  process  of  heat  shock. 

Yoshida,  S.  1973.  [  fHF  IN  PRACFLLULAR  LOCALIZA  1  ION  OF 
PHOSPHOLIPIDS  AND  THEIR  BEHAVIOUR  UPON  HARDEN- 
ING AND  DFHARDENING  IN  THE  CORTICAL  TISSUES  OF 
WOODY  PLANTS.!  Low  femperat  ure  Science,  B  31,  21-30  [Jap.e., 
15  ref.  BLLl 

The  results  suggest  that  some  qualitative  change  in  the  cell 
membranes  is  involved  in  the  hardening  process. 


Zhiboedov,  P.M.  1973.  !  WA 1  LR-RE  lAINING  CAPACITY  OF 
SHOOTS,  ONE  OF  IHE  DIAGNfJSITC  INDICES  OF  WINTER- 
HARDINESS  IN  POPLARS.!  Nauch.  tr.  Kazakhsk.  Nil  les.  kh-va 
No.  8:163-172  !  Ru.,  24  refs.!  Irom  Referativnyi  Zhurnal  ( 1  974) 
5.56.144.  Ru.  NLL. 

The  water-retaining  capacity  of  the  leaves  was  not  useful  for 
predicinig  winter-hardiness,  but  that  of  the  shoots  was  related  to  the 
winter-liardiness  of  the  Poplars,  and  on  this  basis  some  I(i  different 
Poplar  species  and  clones  are  classified  into  four  groups  as  regards 
winter-hardiness  in  Kazakhstan. 


Ziboedov,  P.  M.,  and  Fescenko,  N.  I.  1968.  (FFAfURES  OF  THE 
ANNUAL  CYCLE  OF  GROWIH  AND  DEVELOPMEN  I  OF 
POPLARS  IN  CONNEXION  WITH  THEIR  WINTER- 
HARDINESS.  |  Bjull.  Glavn.  Bot.  Sada,  Moskva  No.  7  1 ,  (62-7).  [15 
refs.  |Ru.!  N.L.L.) 
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No  close  correlation  was  observed  between  winter-hardiness  and  the 
duration  of  growth,  its  start,  or  its  end. 

181.21 
Werner    H  ,  and  Dagenback.  H.  1965.  ERFAHRUNGEN  MIT  DER 
ROCHESTER-PAFPEL    IN  SCHATTIGEN   BACHTALCHEN.  Mitt. 
Ver.    Eorstl.   Standortakde.Eorst-ptlZucht  Stuttg.    15,  p.    56-64,    11 
Abb.,  5  Tab.,  5  Lit.  |Ang.  engl.  Zsfg.| 

181.3 

Adorjan,  J.  1968.  (SITE  AND  YIELD  STUDIES  ON  POFULUS 
'ROBUSTA'  AND  P.  T-214'  ON  HIGH-GROUND-WATER  SITES 
OF  THE  SOMOGY  SAND  REGION.)  Erdesz.  Kutatas.,  Budapest 
64  (1/3),  (77-82).  (Hu.ru.g.) 

Anonymous.  1971.  BIBLIOGRAPHY  ON  SOIL  RELATIONSHIPS, 
NUTRITION  AND  FERTILIZING  OF  POPLAR  (POPULUS  SPP.) 
(1970-1956),  Bibliogr.  Bur.  Soils  No.  1454,  pp.  24.  |  103-ref.  | 

Babos,  I.  1964.  (SITE  STUDIES  ON  POPULUS  -ROBUSTA'  IN 
THE  (HUNGARIAN]  FOREST  GROWTH  REGIONS  WITH 
SANDY  SOILS.]  Erdesz.  Kutatas.,  Budapest  60  ( 1 /3),  (49-85).  12 
refs.  (Hu.ru. g] 

The  cultivation  of  Popuhis  'Robusta'  on  forest  sites  is  discussed,  and 
the  results  are  given  of  a  study  of  litter,  water  use,  root  systems 
(illustrated),  timber  quality  and  growth  in  424  stands  in  the  sand 
region  of  Hungary'. 

Chirita,  CD.,  and  Nicolau,  M.  1968.  (STUDIES  ON  THE 
MOISTURE  AND  NUTRIENT  STATUS  OF  THE  SOIL  IN  RELA- 
TION TO  THE  VEGETATIVE  GROWTH  OF  EURAMERICAN 
POPLARS.]  Rev.  Padurilor  83(9),  (460-8  "r  smries.)  (12  refs. 
(Rum.f.e.g.ru.]  .] 

lakushev,  B.I.  1971.  DETERMINATION  Ol-  INTENSITY  OF 
TRANSPIRATION  BY  ELECTROCHEMICAL  HYGROMETER. 
Akad.  Nauk.  Belorussk  Ssr  Dokl.  15  (l):74-77,  (Ru.] 

181.31 

Dekanic,  I.  1966.  JTHE  INtLUENCE  OF  GROUNDWATER  ON 
THE  GROWTH  OF  POPULUS  X  MARILANDICA  IN  FORESTS 
AND  IN  INTENSIVELY  CULTIVATED  PLANTATIONS  IN  THE 
ALLUVIAL  PLAINS  OF  [HE  DANUBE  AND  IHE  DRAVA  NEAR 
OSIJEK.j   Topola,  Beograd   1  0  (59/60),  (5-2  8).  (  2  refs.  (  Serb.f.f.  j .  ] 

Dekanic,  I.  1967.  [THE  EIFECT  OF  GROUND-WATER  LEVEL 
ON  THE  GROWTH  OF  HYBRID  BLACK  POPLARS.]  Schweiz.  Z. 
Forstw.  1  18  (11),  (724-36).  [S  refs.  [G.f.]  .] 

[Cf  F.A.  28  No.  5237.1  At  age  9,  Populus  'Serotina'  planted  on 
alluvial  soil,  in  the  Suva  basin  in  Jugoslavia,  had  grown  better  on  a 
plot  with  a  mean  water  table  of  195  cm.  in  the  growing  season  than 
on  adjoining  plots  with  water  tables  at  243  and  165  cm. 
respectively. 

Dekanic,  I,  1967.  ]THE  INFLUENCE  OI'  GROUND-WATER  ON 
THE  GROWTH  OF  POPULUS  "SEROTINA'  GROWN  IN  PLANTA- 
TIONS IN  THE  SPACVA  REGION.]  Topola,  Beograd  11  (61/64), 
(64-94).  ]  4  refs.  (Serb.serb.f.  ] .  ] 

Ganchev,  P.  1967.  (STUDIES  ON  THE  TRANSPIRATION  RATE 
ANi:)  WATER-RETAINING  CAPACITY  OF  LEAVES  IN  INTER- 
SPECIFIC POPLAR  HYBRIDS  AND  THEIR  PARENT  SPECIES.] 
Gorskostop.  Nauka,  Sofija  4(1),  (59-68).  [  1  1  refs.  (  Bulg.ru. e.  ] .  ] 
Black  Poplars  had  a  greater  water-retaining  capacity  than  Balsam 
Poplars,  and  sotne  hybrids  possessed  greater  water-retaining  capacity 
than  their  parents. 


Ganchev,  P.  1972.  (SIUDIES  ON  THE  WATER  REGIME  OF 
SOME  INTERSPECIFIC  POPLAR  HYBRIDS.]  Gorskostopanska 
Nauka  9  (4):31-36  ]  Bulg.ru.ej   4.  ret'.] 

Tabulates  data  on  the  leaf  moisture  content  and  %  of  free  and 
bound  water,  length  of  veins  per  unit  leaf  area,  etc.  for  a  number  of 
plants  of  two  hybrids  (Populus  nigra  var.  thevestina  X  P.  simonii  and 
P.  alba  X  P.  tremula),  and  for  the  parent  species. 

Ganchev,  P.  and  lovov,  D.  1972.  (GROWfH  AND  DEVELOPMENT 
OF  SOME  POPLARS  IN  RELATION  TO  SOIL  MOISTURE.) 
Gorsko  Stopanstvo  2  8  (8)  31-35  [Bulg.,  I  ref.  ] 


Harris,  S.  A.  1974.  ANNUAL  SOIL  MOISTURE  REGIMES  IN  THE 
ROOTING  ZONE  ACROSS  THE  PRAIRIE-FOREST  BOUNDARY 
OF  SOUTH-WEST  ALBERTA.  Journal  of  Soil  Science 
25  (4);448-460.  (E.,  14  ref.) 

Lebedev,  V.  V.,  and  Egorenkov,  A.  P.  1972.  (THE  HYDR- 
OLOGICAL  SIGNIFICANCE  OF  SHELTERBELTS  ON  IRRI- 
GATED LAND  IN  THE  VOLGA  REGION.)  Lesnoe  Khozyaistvo 
No.  5.  38-42  (Ru.) 

Manolova,  I.,  and  Palashev,  I.  1974.  (THE  WATER-RETAINING 
CAPACITY  OF  THE  ROOTS  OF  SOME  FOREST  TREE 
SPECIES.)  Gorskostopanska  Nauka  1I(2):I4-19  ]  Bulg.ru. e.,  1 
ref.) 

Data  are  given  on  the  moisture  content  of  skeleton  roots  of  10 
broadleaved  and  5  coniferous  tree  species  in  Bulgaria.  M.c.  was 
greater  than  1 20%  in  all  the  conifers  and  also  in  Lime  and  Poplar:  it 
was  less  than  1  OU'h  in  the  other  eight  broadleaves  species. 

Mraz,  K.,  and  Sika,  A.  1966.  [SOIL  AND  ROOT  SIUDIES  AS  A 
BASIS  FOR  RAISING  POPLARS  ON  BROWN  EARTHS  AND 
BROWN  ALLUVIAL  SOILS.)  Lesn.  Cas.  Praha  1  2  ( I  2),  ( 1069-84). 
)8  refs.  (Cz.ru. e.g.)  .) 

[Cf.F.A.  24  No.  242.  j  Data  so  far  obtained  from  comparative 
studies  in  Populus  X  marilandica  plantations  established  in  1  95S  and 
1962  on  loamy  brown  earth  (low  ground-water  level)  and  brown 
alluvial  soil  (high  ground-water  level)  have  confirmed  that  good 
results  can  be  achieved  on  soils  without  readily  accessible  ground 
water  near  the  surface. 

Naidenova-Yaneva,  Ts.  1974.  JCOMPARATIVE  STUDIES  ON  THE 
EFFECT  OF  SOIL  MOISTURE  ON  THE  GROWTH  AND 
TRANSPIRATION  OF  SOME  FORMS  OF  POPLAR.)  Gor- 
skostopanska Nauka  II  (5); 42-52  (Bulg.ru.e.,  9  ref.  ) 
Four  clones  (Populus  ■1-214',  '1-262'.  '1-455',  and  'Welt- 
heimeipappel')  were  grown  in  pots  of  alluvial  soil  or  brown  forest 
soil,  with  the  soil  m.c.  maintained  at  100,  85,  70,  55,  40,  and  25% 
of  maximum  water-holding  capacity.  T)ie  amounts  of  water 
transpired  per  plant  and  per  g  of  increment  were  determined.  In  all 
clones,  maximum  increment  was  obtained  with  soil  m.c.   70-85%. 

Schmidt,  P.  1973.  (WATER  CONSUMPTION  OF  DIFFERENT 
POPLAR  CLONES.)  Allgemeine  Forst-  und  Jagdzeitung 
144  (3):63-64  [De.e.f.,  3  ref.) 

Stefanov,  B.,  and  Najdenova,  C.  1967.  [EFFECT  OF  SOIL 
MOISTURE  ON  THE  TRANSPIRA  flON  AND  INCREMENT  OF 
VEGETABLE     MATTER     IN     SOME     SPECIES     OF     POPLAR.) 

Gorskostop. Nauka,  Sofija  4(2):(3-15).  (4  refs.  (Bulg.ru.g.  ]  7  this.) 

181.32/.34 

Bucur,  N..  et  al.  1967.  [TOLERANCE  OF  SALINITY  BY  SOME 
WOODY  SPECIES  GROWN  IN  SALINE  SOILS  IN  THE  JIJIA- 
BAHLUI  DEPRESSION.)  Lucrari  Stiintifice,  InstitutuI  Agronomic 
Ton  lonescu  de  la  Brad',  lasi  (119-23).  (3  refs.  [Rum.ru. f.)  C.G.B.] 
Reports  the  results  of  tests  to  determine  the  tolerance  to  SO^,  CI, 
and  total  soluble  salts,  of  a  number  of  species  for  planting  in  very 
saline  soils.  The  four  recommended  are  Elacagnus  angustifolia,  Acer 
negundo,   Populus  X  euroamericana,   and  Aesculus  hippocastanum. 


Burg,  J.  van  den,  Guildemond,  J.L.,  and  Peelers,  J.  P.  1973. 
[MINERAL  NUIRHTON  OF  BROADLEAVED TREES  ON  DUMP 
SOILS  AND  OTHER  SITES  UNKNOWN  IN  FORESTRY.)  Neder- 
lands  Bosbouw  Tijdschrift  45  (7/8)  221-230  (NI.e.,  18  ref.[ 
Gives  an  account  of  investigations  on  the  nutrient  status  of  various 
broadleaved  species  planted  on  22  different  'unnatural'  sites  in 
urban  areas  in  Holland,  viz.  peal  soils:  dumps  of  sand,  clay,  peat  or 
mixed  soils:  and  refuse  dumps. 

Catrina,  I.,  Huluta,  C,  Constantinescu,  V.,  Dobrescu,  Z.,  and  Popa, 
A.  1973.  (RADIOISOTOPE  SIUDIES  ON  THE  MINERAL  NU- 
TRITION OF  HYBRID  BLACK  POPLARS.)  Studii  si  Cercetari, 
InstitutuI  de  Cercetare,  Proiectare  si  Documentare  Silvica,  I. 
(Silvicultura)  29,  1  13-140  (Rom.e.f.,  21  ref.] 

Chirkova,  T.  V.  1973.  )ROLE  OF  ANAEROBIC  RESPIRATION  IN 
THE  ADAPTION  OF  SOME  WOODY  PLANTS  TO  TEMPORARY 
ANAEROBIOSIS.)  Vestnik  Leningradskogo  Universitet'a  No.  3 
(Ser.Biol.  No.  1),  88-95,  (Rum.e.   ,19  ref.  ORS] 
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Jykstra,  G.  F.  1973.  CRITICAL  NITROGEN  LEVEL  OF  TWO 
li'OPULUS  CLONES:  GROWTH,  NITRATE  REDUCTASE  AND 
jVLLOMETRIC  RESPONSE.  [Abstract].  Dissertation  Abstracts 
nternationaL  B.  33  (8)  3411-3412,  (E.,  ORS,  Order  No.  74-3877| 
\rhere  were  marked  differences  between  the  clones  (both  of  which 
tad  been  selected  for  rapid  growth)  for  nitrate-reductase  response, 
V%  and  protein  content,  indicating  considerable  genetic  variations 
ietween  them. 


;vers,   F.  H.    1964.    (THE   IMPORTANCE  OF  FORM  OF  N   FOR 

JROWTH   AND   NUTRITION    OF   FOREST   TREES.)    Mitt.  Ver. 

'orstl.    Standortskunde    ForstpflZucht.   No.    14,   (19-37).    81    refs. 

G.g.e.l 

n   both    Spruce  and  Poplar,    Ca   deficiency   reduced  growth   con- 

iderably  in  the  NH4,  but  only  slightly  in  the  NOj  series. 

Titzsche,  K.  1970.  [THE  EFFECT  OF  NUTRITION  ON  THE  SIZE 
)F  POPLAR  LEAVES.)  Tagungsbericht,  Deutsche  Akademie  der 
,andwirtschaftswissenschaften  zu  Berlin  No.  103,  (13-23). 
De.ru.e.,  IS  ref. ) 

describes  pot  trials  with  the  Black  Poplar  hybrid  P.  'Fomdorf  and 
he  Balsam  Poplar  hybrid  P.  'Androscoggin'  and  studies  in  planta- 
ions  (mostly  9  years  old)  of  these  cultivars  and  Populus  tri- 
hocarpa. 

Jiulimondi,     G.     1966.     (MINERAL     CONTENTS     OF     HYBRID 

JLACK     POPLARS.)     Pubbl.     Cent.     Sper.     Agric.     For.,     Roma 

193-214).  (20  refs.  (It.it.e.e.) .) 

dineral  content  of  the   whole   tree   (based  on  dry  weight)  varied 

•onsiderably,    variability   being  in    the   order  P>K)N)Ca    (fairly  uni- 

'orm). 

.emoine,  M.  1969.  (COMPARATIVE  GROWTH  OF  POPLARS  OF 
:HE  SECTIONS  LEUCE  AND  AIGEIROS  ON  PSEUDO-GLEY 
!OIL.  [  (Pap.)  2nd  FAO/IUFRO  World  Consult.  For.  Tree  Breed., 
Vashington  1969  No.  FO-FTB-69-2/14,  pp.  (8(.  (F.f.e.) 

.iani,  A.  1972.  (FURTHER  RESEARCH  ON  THE  CATION 
■XCHANGE  CAPACITY  OF  POPLAR  ROOTS. [  Pubblicazioni  del 
^entro  di  Sperimentazione  Agricola  e  Forestale  11  (3)  193-204 
It.e.,  26  ref.) 

'^he  active  hydrogen  on  root  surfaces,  and  the  cation  exchange 
opacity  (c.e.c.)  of  roots,  were  determined  on  Populus  '62/55', 
UAS  235',  '49/51'  and  '1-214'  grown  in  pots  in  sand,  N-fertilized 
and  or  compost-fertilized  sand,  or  grown  in  sandy  soil  in  the  field. 

Ljameborsaj,  S.  H.  1968.  (CALCULATION  OF  THE  CO- 
sFFICIENTS  OF  REMOVAL  OF  N  AND  ASH  ELEMENTS  BY 
)IFFERENT  TREE  SPECIES.)  Doklady,  Moskovskaja  Sel 
kohozjajstvennaja  Akademija  im.  K.  A.  Timivjazeva,  Moskva  (13), 
411-5).  (Ru.)  From  abstr.  in  Referat.  Z.,  Moskva  (9.56.59).  ( Ru. ) 
"I.L.L.j 

vlraz,  K.  1965.  (RELATIONSHIP  BETWEEN  THE  VARIATION  IN 
THE  NITRATE  CONTENT  OF  SOILS  THROUGHOUT  THE 
fEAR  AND  THE  GROWTH  OF  POPLARS.)  Lesn.  Cas.,  Praha 
11  (1),  (17-34).  (15  refs.  (Cz.cz. ru.f.g.)  .] 

Results  showed  a  close  relationship  between  nitrate  content  and 
ither  soil  properties,  particularly  the  water  and  air  regimes,  and  its 
mportance  for  fast-growing  species  such  as  Poplars. 

vlraz,  K.,  and  Lochman,  V.  1965.  INFLUENCE  OF  ECOLOGICAL 
:ONDITIONS  ON  SAND  AND  CLAY  SOIL  UPON  GROWTH  OF 
ifOUNG  EURAMERICAN  POPLARS.  Commun.  Inst.  For.  Csl.  4, 
187-203).  6  refs.  (E.e.ru.) 

lives  preliminary  results  of  studies  comparing  the  growth  of  1-year 
slants  of  nine  cultivars  of  p.  X  euramericana  on  formerly  cultivated 
ites. 

'hares,  R.  E.  1965.  GROWTH  AND  NUTRITION  OF  HARDWOOD 
SEEDLINGS  ON  SOME  CENTRAL  STATES  FOREST  AND 
3LD- FIELD  SOILS.  Abstr.  in  Proc.  Soc.  Amer.  For.  1964.  (46-7) 
Ireen  Ash  and  Cottonwood  responded  more  to  fertilization  than 
lid  Red  Oak  and  Black  Walnut,  probably  owing  to  their  having 
smaller  seed  with  less  self-contained  nutrient  material  and  a  greater 
natural  capacity  for  absorbing  P. 

Prpic,  B.,  and  Filipan,  T.  197  1.  (DISTRIBUTION  OF  p32  in  SOME 
lONIFERS     IN     POPULUS     'ROBUSTA'.  (      Topola     15(83/85), 
(79-87).  [Sh.de.,  10  ref.( 
Describes  experiments  on  four  conifer  species  and  P.  'Robusta'  in 


which  p32  yjas  applied  to  (1)  the  foliage,  (2)  the  conducting 
elements  of  the  stem,  and  (3)  the  soil. 

Sumakov,  V.  S.   1964.   (EFFECT  OF  POPLAR  ON  THE  FOREST- 
GROWTH  PROPERTIES  OF  THE  SOIL.[  Sbom.  Rabot  Lesn.  Hoz. 
Vsesojuz.  Nauc.-Issled.  Inst.  Lesovod.  No.  49,  (132-5  2).  (Ru.) 
The  Poplars  increased  the  general  biochemical  activity  of  the  alluvial 
soil,  but  almost  completely  depressed  its  nitrifying  capacity. 

Viart,  M.  1965.  (POT  TRIALS  ON  THE  GROWTH  POPLARS.) 
Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule,  Paris  (1),  (14-36)  +  3  gphs). 
3  refs.  (F.) 

Yadav,  J.  S.  P.  and  Prakash,  Jai.  1968.  SOIL  CONDITIONS  GROW- 
ING POPLAR  PLANTATIONS  IN  TARAI  AREA  OF  UTTAR 
PRADESH.  Proc.  Symposium  Forest  &  Forest  Based  Industries 
Dehradun. 

Yadav,  J.  S.  P.,  and  Prakash,  J.  1971.  SOIL  CONDITIONS  (FOR) 
GROWING  POPLAR  PLANTATIONS  IN  TARAI  AREA  OF 
UTTAR  PRADESH.  Van  Vigyan  9  (3/4)  72-83  (E.,  7  ref.( 

Zeltikova,  T.  A.  1967.  [THE  AMELIORATION  CAUSED  BY 
FOREST  STANDS  ON  ALLUVIAL-CONE  PEBBLE-BEDS  IN 
[SOVIETI  CENTRAL  ASIA.)  Lesoved.,  Moskva  (4),(36-46).  (12 
refs.  (  Ru.e.j .( 

After  one  rotation  (15-20  years  under  stands  of  e.g.  Populus  spp.) 
soil  development  is  sufficiently  advanced  for  both  agricultural  crops 
and  more  valuable  tree  species  to  be  planted. 

181.34 

Anonymous.  1965.  WACHSTUM  AND  NAHRSTOFFAUFNAHME 
VERSCHIEDENER  SCHWARZPAPPELKLONE.  Allg.Forstz., 
Munchen  20,  16/17,  S.253. 

181.341 

Fritzsche,  K.  H.,  Jungnickel,  H.,  and  Fielder,  H.-J.  1968.  [ON  THE 
POSSIBILITY  OF  USING  THE  MITSCHERLICH  FUNCTION  IN 
POT  TRIALS  WITH  POPLAR. |  Arch.Forstw.  77(8),  (857-71).  [8 
refs.  (G.g.ru.e.(  9  figs.  2  tbls. ) 


181.342 

Miloserdov,     N.  M.     1969.     POPLARS     IN    SHELTERBFLFS    ON 

CHESTNUT-SALINE  SOILS.  TransL  Dep.  For.  Can.  No.  303,  pp.  3. 

[Transl.  from  Lesn.  Hoz.  1960  (2),  (41).  (Ru.j 

Quotes  examples  of  the  satisfactory  growth  of  the  'Canadian '  and 

the    'Turkestan '  Poplar  on   these  soils  in  the  southern  Ukraine,  in 

support     of    proposals    for    their    wider    use    in    shelterhelts    and 

windbreaks. 

181.35 

Bartoli,  A.,  and  Rambelli,  A.  1973.  [MYCORRHIZAL  SYMBIOSIS 
IN  A  POPLAR  STAND  IN  CENTRAL  ITALY.)  Pubbhcazioni  del 
Centro  di  Sperimentazione  Agricola  e  Forestale  12,  37-41  +  I  pi. 
[It.e.,  5  ref.) 

Fontana,  A.,  and  Centrella,  E.  1967.  [ECTOMYCORRHIZAE 
PRODUCED  BY  HYPQGEOUS  FUNGI  [IN  PIEDMONT].)  Al- 
lionia,  Torino  13,  (149-76).  ]48  refs.  (Il.e.)  O.B.D.) 

Fontana,  A.,  and  Palen/ona,  M.  1969.  [MYCORRHIZAL  ASSO- 
CIATION OF  TUBER  ALBIDUM  (GROWN)  IN  PURE  CULTURE 
WITH  PINUS  STROBUS  AND  POPULUS  x  'CANADENSIS'.) 
Repr.  from  Alllonia  15,  (99-104).  [It.e.,  10  refs.) 

Describes  the  culture  in  vitro,  for  the  first  time,  of  large  quantities 
of  T.  albidum  mycelium,  and  the  successful  inoculation  of  Pinus 
strobus  and  Populus  x  'canadensis',  mycorrhizae  being  formed  on 
both  species. 

Meistrik,  V.  1971.  jANATOMICAL  AND  MORPHOLOGICAL 
STUDY  OF  MYCORRHIZAE  FOR  THE  PURPOSES  OF  AF- 
FORESTATION.) Sbornik  Vedcckcho  Lesnickeho  Ustavn  Vysike 
Skoly  Zemedekske  v  Praze  (1969)  No.  12,  221-249  +  4  tab. 
[Cs.ru.e.,  2  7  ref.[ 

/Cf  FA  31,  376.  21S4J  Compares  in  detail  the  mycorrhizal 
'spectra'  of  Alnus  glutinosa,  Betula  verrucosa,  Fraxinus  excelsior, 
Populus  X  euramericana,  Quercus  rubra,  Sambucus  racemosa  and 
Tilia  tomentosa  growing  on  colliery  tips  in  Czechoslovakia. 
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Mosca  A  M  L.  1973.  (THE  MYCOFLORA  OF  THE  RHIZO- 
SPHERE  IN  TRUFFLE  SOILS.  IV.  MlCROFUNGl  IN  THE  ROOT 
REGION  OF  SOME  POPLARS  GROWING  IN  MYCORRHIZAL 
ASSOCIATION  WITH  TUBER  MAGNATUM.I  Allionia  19,  29-32 
(It.e.,  6  ref.  BLL| 

Describes  qualitative  studies  on  the  micro  fungi  present  in  the  root 
region  of  Populus  x  eurarnericana  [P.  x  canadensis]  hybrids  growing 
in  a  15-vear-old  plantation  in  Piedmont  in  mycorrhizal  association 
with  the  truffle  fungus  T.  magnatum. 

Vozzo.  J.  A.,  and  Hacskaylo,  E.  1974.  ENDO-  AND  ECTO- 
MYCORRHIZAL  ASSOCIATIONS  IN  FIVE  POPULUS  SPECIES. 
Bulletin  of  the  Torrey  Botanical  Club  101  (4):  182-186  [E.,  6  ref. 
OBD| 

After  inoculation  with  mycorrhizal  fungi  in  soil,  potted  seedlings  of 
P.  fremontii,  P.  grandidentata  and  P.  tremuloides  formed  ecto- 
mycorrhizal  roots,  P.  heterophylla  formed  no  mycorrhizae,  and  P. 
deltoides  and  P.  deltoides  var.  occidentalis  formed  both  ecto-  and 
endomycorrhizae. 

181.36 

Bartkowiak,  S.,  and  Bialobok,  S.  1965.  [INVESTIGATION  OF  THE 
RELATION  BETWEEN  VOLUME  OF  THE  ROOT  SYSTEM  AND 
THE  HEIGHT  OF  POPLAR  HYBRIDS.]  Arboretum  Kornickie, 
Poznan  10,  (169-73).  3  refs.  (PoI.e.ru.) 

The  correlation  coefficient  was  quite  high  in  the  first  year,  but  there 
was  no  correlation  between  1-year  seedling  root  volume  and  stem 
height  (or  diameter)  at  6  years.  Accordingly,  root  volume  of  the 
I -year  seedling  is  of  no  value  as  an  early  test  in  Poplar  selection. 


tr.  Ukr.  s.-kh.  akad.  No.  93,  17-26  [Ru.]  From  Referativnyi  Zhurnal 
(1975)  3.56.89.  Ru.  BLL. 

Studies  of  Poplars  in  the  Ukraine  and  south-central  Russia  showed 
that  the  root  systems  were  extremely  plastic,  and  that  their 
structure  and  development  were  determined  by  the  site  conditions, 
species  mixture,  method  of  plantation  establishment,  and  the 
planting  stock  used. 

Sika,  A.,  and  Mraz,  K.  1964.  |THE  IMPORTANCE  OF  ROOT 
PENETRATION  IN  FLOODPLAIN-FOREST  SOILS  WITH 
SPECIAL  REFERENCE  TO  THE  CULTIVATION  OF  FAST- 
GROWING  TREE  SPECIES.)  Prace  Vyzkum.  Ust.  Lesn.  CSSR  No. 
28,  (81-137).  46  refs.  [Cz.ru. g.| 

181.4 

Kolesnichenko,  M.  V.,  and  Chumakov,  V.  V.  1973.  [BASIS  FOR 
SELECTION  OF  SPECIES  FOR  ADMIXTURE  IN  MIXED 
PLANTATIONS  OF  CANADIAN  POPLAR.)  Lesnoi  Zhurnal  16  (5) 
12-16  [Ru.,  9  ref.l 

Red'ko,  H.  I.  1973.  INFLUENCE  OF  SUNDIAL  LUPINE  ON 
GROWTH  OF  POPULUS.  Visn  Sil's'kohspod  Nauki  6:  84-87. 
(Ukr.) 

181.41 

Guldemond,  J.  L.  1966.  [THE  EFFECT  OF  DENSE  WEED  COVER 
ON  POPLAR  GROWTH.)  Populier,  Wageningen  3(4):  62-3. 
[Du.du.j   [3  photos.  2  tbls.| 


Bondarenko,  N.  I.  1967.  [ROOT  SYSTEM  DEVELOPMENT  IN 
POPULUS  NIGRA  VAR.  ITALICA  AND  P.  x  BEROLINENSIS  IN 
RELATION  TO  METHOD  OF  PROPAGATION.!  In  Kornevaja 
sistema  i  produktivnost  sel'skohozjajstvennyh  rastenij.  Izdatel'stvo 
'Urozaj',  Kiev.  pp.  151-7.  [Ru.  E.M.B.] 

P.n.  var  italica  formed  in  a  stronger  root  system  than  P.  x 
berolinensis.  In  P.n.  var.  italica  both  types  of  plant  formed  strong 
root  systems,  but  the  seedlings  were  superior  to  the  rooted  cuttings. 

Frohlich,  H.  J.,  and  Dietze,  W.  1970.  [INVESTIGATIONS  INTO 
THE  ROOT  DEVELOPMENT  OF  PLANTS  OF  POPULUS 
SECTIONS  AIGEIROS,  LEUCE  AND  TACAMAHACA.  |  Silvae 
Genet.  19  (4),  (131-42).  [G.e.,  18  refs.| 

The  relations  between  rooting  and  leaf  development  in  Populus  spp. 
of  these  three  sections  were  studied  in  the  laboratory  on  different 
soil  media  and  in  the  field.  Planting  recommendations  are  made. 

Frohlich,  H.  J.,  and  Dietze,  W.  1971.  ROOT  DEVELOPMENT  IN 
AIGEIROS,  LEUCE,  AND  TACAMAHACA  POPULUS.  Holzzucht 
25(1):  1-4.  [G.] 


181.6 

Domanski,  R.  1969.  [RELATIONSHIP  BETWEEN  SHOOT 
GROWTH  OF  POPLARS  IN  A  NURSERY  AND  TEMPERATURE 
AND  PRECIPITATION  IN  1962  AND  1963. |  Sylwan  113(11), 
(37-42).  [Pol.ru. e.,  8  refs.) 

Domanski,  R.  1974.  [SEASONAL  CHANGES  IN  THE  IN- 
CREMENT OF  SHOOTS  OF  SEVERAL  POPLAR  VARIETIES  IN 
A  NURSERY  IN  1969-70.)  Sylwan  118(9):  50-62  [Pl.ru.e.,  11 
ref.) 

Ganchev,  A.,  and  Delkov,  N.  1973.  jDYNAMICS  OF  BRANCHING 
IN  SOME  POPLARS.)  Nauchni  Trudove,  Vissh  Lesotekhnicheski 
Institut,  Sofiya  (Gorsko  Stopanstvo)  19,  67-71  [Bg.ru.de.,  4  ref.| 
In  studies  in  Bulgaria,  assessments  were  made  of  the  incidence  of 
branching  on  the  current  annual  extension  shoots  of  one-year  plants 
(from  rooted  cuttings)  and  stools,  and  on  the  current  annual 
extension  shoots  of  older  plants  of  US  clones  in  Poplars. 


Harabin,  Z.  1971.  [EFFECT  OF  THE  TOXIC  PROPERTIES  OF 
SPOIL-MOUND  MATERIAL  ON  THE  DEVELOPMENT  OF  THE 
ROOT  SYSTEMS  OF  TREES.)  Sylwan  105  (2),  (51-65).  (Pol.ru.e., 
10  refs.) 

Joachim,  F.  F.  1974.  ROOT  FORMATION  AND  THE  SHOOT/ 
ROOT  RATIO  OF  POPLARS.  In  Int.  Symp.  Ecol.  and  Physiol,  of 
Root  Growth  2d:  1  33-1  38,  Ref.  ]G.) 

Kitin,  B.  1970.  jDEVELOPMENT  OF  THE  ROOT  SYSTEM  IN 
SOME  FORMS  OF  POPLAR.]  Nauch.  Trud.  Lesotekh.  Inst.  (Set. 
Gorsko  Stop.)  No.  1  8,  (83-91 ).  [  Bg.ru.fr.,  9  ref. ) 

Kitin,  B.  1972.  jROOTING  INTENSITY  IN  SOME  POPLAR 
VARIETIES.)  Gorskostopanska  Nauka  9(4),  (37-46).  [Bg.ru. f.,  8 
ref.) 

Najdenova-Janeva,  C.  1966.  [EFFECT  OF  CERTAIN  FACTORS 
ON  THE  GROWTH  OF  THE  ROOT  SYSTEM  IN  POPULUS  x 
REGENERATA.)  Gorskostop.  Nauka,  Sofija  3(2),  (113-22).  [8 
refs.  [  Bulg.ru.e.) .) 

Root  growth  was  greater  on  plots  where  stumps  had  been  cleared 
and  the  ground  completely  ploughed,  and  where  plant  spacing  was 
widest.  It  was  best  when  water  melons  were  used  as  the  agricultural 
intercrop,  and  worst  with  beans,  maize  being  intermediate.  NPK  as  a 
basic  fertilizer  improved  root  growth,  but  top-dressing  with  N  had  a 
harmful  effect. 

Nikitin,  LA.  1974.  (SOME  TYPES  AND  FEATURES  OF  THE 
STRUCTURE  OF  THE  ROOT  SYSTEMS  OF  POPLARS.)   Nauch. 


Lieth,  H.,  Osswald,  D.,  and  Martens,  H.  1965.  [DRY-MATTER 
PRODUCTION,  SHOOT/ROOT  RATIOS,  CHLOROPHYLL 
CONTENT  AND  FOLIAGE  AREA  OF  YOUNG  POPLARS. |  Mitt. 
Ver.  Forstl.  Standortskunde  ForstpflZucht.  No.  15,  (70-4).  12  refs. 
[G.g.e.) 

A  study  chiefly  on  Populus  'Oxford'  aged  1-8  years.  Dry-weight 
production  (leaves,  stem,  branches  and  roots)  and  shoot/root  ratios 
increased  with  age,  except  that  the  shoot /root  ratio  declined  sharply 
during  the  first  growing  season. 

Smirnov,  V.  V.,  and  Semenova,  V.  G.  1973.  PRODUCTIVITY  OF 
OVERGROUND  PARTS  OF  28-YEAR-OLD  POPULUS  STAND  IN 
THE  SOUTHERN  FOREST-STEPPE  SUBZONE.  Produktivnost' 
Organicheskoi  Massy  Lesov  v  Raznykh  Priorodnykh  Zonakh  p. 
70-80.  Ref.  [Ru.] 

Witkowska-Zuk,  L.  1972.  [GROWTH  AND  FORM  OF  THE 
CROWN  OF  POPULUS  x  BEROLINENSIS.  (I)  STRUCTURE  AND 
GROWTH  POTENTIAL  OF  BUDS.)  Rocznik  Sekeji  Den- 
drologicznej  Polskiego  Towarzystwa  Botanicznego  26,  95-106  ]Pl.e., 
18  ref.) 

Crown  regeneration  was  inversely  proportional  to  the  amount  of 
crown  reduction.  Shoot  growth  did  not  depend  on  bud  structure, 
and  nearly  all  the  buds  (except  very  small  dormant  buds)  were  able 
to  participate  in  crown  regeneration. 

Witkowska-Zuk,  L.  1973.  [GROWTH  AND  FORM  OF  THE 
CROWN  OF  POPULUS  x  BEROLINENSIS.  (II)  EFFECT  OF 
REDUCTION  OF  THE  CROWN. |  Rocznik  Sekcji  Dendrologicznej 
Polskiego  Towarzystwa  Botanicznego  2  7,  1  39-1  5  3  [  PI.e.,  1  6  ref.  ] 
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iZukova,  V.  M.  1969.  (THE  AERIAL  PHYTOMASS  OF  ASPEN  IN 
'FOREST  COMMUNITIES  OF  THE  MOSCOW  REGION.]  Lesoved., 
Moskva  (3),  (39-46).  [8  refs.  |Ru.e.|.| 

A  detailed  study  was  made  of  sample  trees  from  stands  aged  25,  35, 
55  and  75  years. 

181.65 

Bate,  G.  C,  and  Canvin,  D.  T.  1972.  SIMULATION  OF  THE 
DAILY  GROWTH  OF  AN  ASPEN  POPULATION  FROM  THE 
MEASURED  CO2-EXCHANGE  RATES  OF  THE  COMPONENTS. 
Canad.  J.  Bot.  SO  (1):  205-14.  [16  ref.  ORS] 

Schlenker,  G.  1964.  BEOBACHTUNGEN  UBER  DAS  JUGEND- 
WACHSTUM  EINIGER  PAPPELSORTEN  AUF  VERSCHIEDENEN 
STANDORTEN  IN  NORDWURTTEMBERG.  Forst-  u.  Holzwirt, 
Hann.  19,  12,  262-266.  (5  Abb.,  2  Tab.,  Lit.  Ang.J 

Schmitz-Lenders,  R.  B.  1970.  BEDEUTUNG  DES 
WARMEFAKTORS  FUR  DEN  PAPPELZUWACHS.  Forst-Holzwirt, 
Hann.  25:  17,  (S.379,  2  graph.  Darst.) 


181.8 

Fakirov,    V.    1973.    |  PHENOLOGICAL    CHARACTERISTICS    OF 
SOME  POPLARS  IN  THE  DANUBE  REGION  (OF  BULGARIA].] 
Gorskostopanska  Nauka  10  (5):  3-19  (Bg.ru.de.,  27  ref.] 
Tabulates  data  on  the  phenology  of  38  Poplar  clones,  from  studies 
on  drained  sites  near  the  Danube  in  1  960-66. 

Melchior,  G.  H.,  and  Hattemer,  H.  H.  1966.  [THE  IDENTIFICA- 
TION OF  BLACK  POPLAR  CLONES  BY  THEIR  PHYSIO- 
LOGICAL CHARACTERISTICS.]  Silvae  Genet.  15(4):  111-20. 
[40  refs.  [G.g.e.].] 

Morgeneyer,  W.,  and  Borsdorf,  W.  1965.  [PHENOLOGICAL 
STUDIES  IN  THE  POPLAR  COLLECTION  AT  GRAUPA.]  Arch. 
Forstw.  14  (4):  369-86  +  1  tbi.  34  refs.  [G.g.ru.e.] 
Varieties  and  hybrids  of  the  section  Tacamaliaca  tended  to  be  early 
flushers  and  to  have  long  growing  seasons  (tlie  longest  was  that  of 
Populus  'Rochester'),  through  there  were  exceptions.  The  stage  of 
'green  tips  showing'  proved  the  most  suitable  for  comparisons. 

Red'ko,  G.  I.,  and  Red'ko,  G.  F.  1964.  [THE  COURSE  OF 
HEIGHT  INCREMENT  IN  POPLARS  DURING  THE  GROWING 
SEASON.]  Ukr.  bot.  Z.  21  (6),  (25-31).  4  refs.  [Ukr.ru.e.]  A.P.B. 
Tabulates  monthly  data  on  the  height  growth  of  15  different  species 
and  hybrids  in  1961  in  the  Zhitomir  region  of  the  Ukraine. 

Vibe,  G.  G.  1967.  [VARIABILITY  OF  INCREMENT  IN  POPLARS 
AS  A  FUNCTION  OF  ECOLOGICAL  FACTORS  ON  THE  SALIN- 
IZED  SOILS  OF  THE  TRANS-URALS  FOREST-STEPPE 
REGION.]  Lesn.  Z.,  Arhangel'sk  10  (6),  (32-4).  [4  refs.  [Ru.].] 
Results  showed  that  air  temperature  was  more  important  than 
relative  humidity  or  soil  temperature  and  moisture. 


182  SYNECOLOGY,  PLANT  SOCIOLOGY 

Demidenko,  V.  P.  1970.  VERTICAL  STRUCTURE  OF  THE 
ABOVE  GROUND  PLANT  COMMUNITY  OF  YOUNG  ASPEN 
TREES  OF  THE  SOUTH  TAIGA  SUBZONE  OF  THE  OB  RIVER 
AREA.  Akad.  Nauk.  SSR  Izv.  Sib.  Old.  Ser.  BioL  Nauk.  10  (2): 
46-53.  (Ru.) 


182.1 

Lichti-Federovich,  S.,  and  Ritchie,  J.  C.  1965.  CONTEMPORARY 
POLLEN  SPECTRA  IN  CENTRAL  CANADA.  II.  THE  FOREST 
GRASSLAND  TRANSITION  IN  MANITOBA.  Pollen  &  Spores, 
Paris  7  (1),  (63-87  +  2  tbls.).  (30  refs.  JE.f.e.]  O.R.S.] 
In  general,  the  spectra  reflected  faithfully  the  zones  they  repre- 
sented. Certain  distortions  of  pollen  spectra,  especially  those  caused 
by  the  rapid  deterioration  of  Poplar  pollen,  are  discussed. 

Ritchie,  J.  C.  1964.  CONTRIBUTIONS  TO  THE  HOLOCENE 
PALEOECOLOGY  OF  WEST  CENTRAL  CANADA.  I.  THE 
RIDING  MOUNTAIN  AREA.  Canad.  J.  Bot.  42(2),  (181-96  +  5 
photos).  29  refs.  O.R.S. 

Sangster,  A.  G.,  and  Dale,  H.  M.  1964.  POLLEN  GRAIN  PRESER- 
VATION    OF     UNDER-REPRESENTED     SPECIES     IN     FOSSIL 
SPECTRA.  Canad.  J.  Bot.  42  (4):  437-49.  7  refs.  O.R.S. 
In  general,  species  of  the  same  genus  behaved  similarly. 

182.2 

Londo,  G.  1974.  SUCCESSIVE  MAPPING  OF  DUNE  SLACK 
VEGETATION.  Vegetatio  29  (1):  51-61  (E.,  15  ref.  BLL) 

182.3 

Molchanov,  Aleksandr  Alekseevich,  and  Vznuzdaev,  N.  A.  1969. 
COMPLEX  STUDY  OF  ASPEN  ASSOCIATIONS  INCLUDING 
STUDY  OF  MORPHOLOGICAL  VARIATION.  Adademiia  nauk 
SSSR,   Laboratoriia  lesovedeniia  Moskva,  Nauka  74:  3.  illus.  [Ru.] 

Podzharov,  V.  K.,  and  Shchurevich,  A.  A.  1973.  ALNUS  GLUTI- 
NOSA,  BETULA  AND  POPULUS  STANDS  IN  A  LOWLAND 
SWAMP.  Lesoved  Lesn  Khoz  7:  168-170.  [Ru.] 

187  VEGETATION  TYPES 

Clonaru,  A.,  Raduca,  C,  and  Milea,  I.  1970.  ]  PRELIMINARY 
RESULTS  FROM  PLAN  lATIONS  OF  POPLAR  AND  WILLOW  IN 
REED  BEDS  PROTECTED  BY  DYKES  IN  THE  DANUBE 
DELTA.]    Rev.  Padurilor  85  (7),  (342-7  +  smries.).  (  Rum.g.e.f.ru.] 

Georgesco,     C.  C.     1969.     (THE     FORESTS    OF    THE    DANUBE 
DELTA.]  Monies,  Madrid  25  (147):229-35.  (Span.] 
The  most  important  forest  species  are  Populus  spp.,  Fraxinus  spp. 
and  Quereus  robur.  In  general,  natural  regeneration  is  satisfactory 
where  grazing  is  prohibited. 

Goettling,  H.  1968.  [FORESI  COMMUNITIES  OF  IHE  INN 
FLOOD-PLAINS  IN  BAVARIA.]  Forstvviss.  Forsch.  No.  29,  pp.  64 
+  4  maps.  1  6  pp.  of  refs.  JG.] .] 

Seibert,  P.  1966.  ]THE  VEGETATION  OF  THE  ISAR  FLOOD- 
PLAIN  TO  THE  N.  OF  MUNICH,  AND  HUMAN  INFLUENCE 
UPON  IT.]  Beyerische  Landesstelle  fur  Gevvasserkunde,  Munich, 
[n.d.l  pp.  123.  [G.]  From  review  in  Allg.  Forstzeitschr.  21  (10). 
(175-6,  178).  ]G.] 

Largely  concerned  with  floodplain  forest  types  composed  of  Alnus 
spp.,  Populus  spp..  Salix  spp.,  etc.,  and  the  succession  by  which  they 
came  into  being. 

Yurkevich,  I.  D.,  and  Petrov,  E.  G.   1971.  JTYI'ES  AND  ASSOCIA- 
TIONS OF  BIRCH  FORESTS  ON  UNDRAINKD  TRANSITIONAL 
BOGS  AND  FENS.]  Lesoved.  (1),  (12-23).  ]Ru.e.,  1  1  ref.] 
Distinguishes  and  describes  5  types  and  13  associations  of  Beiula 
pubescens  forests  in  Belorussia. 


2  SILVICULTURE 


Anonymous.    1967.    [POPLAR   GROWING    IN   HUNGARY] 
16  (7),  (289-329).  (6  refs.  [Hu.ru.g.].] 


Erdo 


Anonymous.  1969.  [THE  1 3TH  MEETING  OF 
NAITONAL  POPLAR  COMMISSION.]  Cellulosa  t 
(4-75).  (Many  refs.  [ It.it. f.e.g. ]  Many  figs.  &  tbls.] 


THE    INTER- 
Carta   20  (3), 


Anonymous.  1967.  POPLAR  GROWING  IN  HUNGARY.  Transl. 
Dep.  Fish.  For.  Can.  No.  OOFF-7S,  1969.  pp.  84.  [Transl.  from 
Erdo  l'j(7),  (289-329).  (See  F.A.  29  No.  5404. (  Limited  distri- 
bution.] 


Allegri,  E.  1967.  (POPLARS  AND  POPLAR  CJROWING  IN  THE 
NEAR  EAST.]  Pubbl.  Staz.  Sper.  Selv.  Firenze  No.  14,  pp.  147.(44 
refs.  (It.it.f.e.j.j 
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Lynden     K.  R.   van,   Guldemond,   J.  L.,  and  Molen,  W.  H.  van  der 

1968.    ISILVICULTURAL    POSSIBILITIES    ON    PEAT    SOILS.) 

Ned.  Bosb.  Tidjschr.  40  (1  1),  (403-8).  [Du.e.) 

On   the  better  site  types,  Poplar  and  Willow  may  be  expected  to 

grow  well.   The  lower  the  groundwater  table,  the  better  is  the  tree 

growth. 

Margus,  M.,  and  Tamm,  U.  1967.  PAPLID  EESTI  NSV-s  [POPLARS 

IN  ESTONIA.]   Kirjastus  'Valgus',  Tallinn,  pp.  219.  ( 1  0  pp.  of  refs. 

[Est.ru.g.M 

A    monograph  covering  the  Poplars  found  in  Estonia,  plantations, 

the  production  of  planting  stock,  varietal  trials,  diseases,  and  pests. 


22  SILVICULTURAL  SYSTEMS. 

CONSTITUTION  AND  COMPOSITION 

OF  STANDS;  FORMS  OF  STAND 

Babbina,  A.  1967. LA  PIOPPICOLTURA  NELLA  "REGIONE 
ERIULI-VENEZIA  GIULIA".  Monti  e  Boschi   17(2):39-4S.   [It.|. 

Chavet,  C.  1972.  A  GENERAL  LOOK  AT  THE  DEVELOPMENT 
OF  SILVICULTURE.  FROM  THE  PRIMEVAL  FOREST  TO  THE 
INTENSIVELY  MANAGED  FOREST.  Foret  Privee  Francaise  No. 
85:  7-20. 

Lohani,  D.  N.  1967.  POPLAR  TRIALS  IN  UTTAR  PRADESH. 
11th  Silvitultural  Conference,  Dehradun. 

Mann,  H.J.  1972.  (CULTURE  AND  CARE  OF  POPULUS.  | 
Ubersiclit  23  (9):  699-703.  [G.| 

Mathur,  R.  B.  1971.  ANNUAL  RESEARCH  REPORT  OF  SILVI- 
CULTURE SAL  REGION.  Uttar  Pradesh  Forest  Department, 
Nainital. 

Moiseekno,  F.  P.  1971.  CARE  OF  HIGHLY  PRODUCTIVE  AND 
HIGHLY  MARKETABLE  ASPEN  FORESTS.  Lesokhoz  Nauka 
Prakt  20:  61-65.  [Ru.| 

Simunovic,  N.  1971.  (TESTING  THE  EFFICIENCY  OF  POPULUS 
PRODUCTION  ACCORDING  TO  CULTURAL  TYPES  AND 
PLANTING  INTERNALS).  Sumarstvo  24  ('A):   39-57.  Ref.  (Cro.) 

Singh,  B.  1973.  ANNUAL  RESEARCH  REPORT  OF  SILVI- 
CULTURE SAL  REGION,  Uttar  Pradesh  Forest  Department, 
Nainital. 

Sychev,  V.  V.  1970.  REFORESTATION  OF  SPRUCE  IN  BRUSH 
BURNING  AREAS  IN  A  YOUNG  ASPEN  FOREST.  Picea.  Les  Zh 
5:   157-158.  [Ru.] 

Szodfridt,  I.  1969.  JUNIPER-POPLAR  FORESTS  IN  THE  BUGAC 
AREA.  Bot.  Kozlemenyek  56  (3):  159-165.  (Hu.) 

221  HIGH  FOREST  SYSTEMS 

Asanova,  V.  K.  1974.  IMPROVEMENT  CUTTING  IN  TWO-TIER 
BIRCH  .BETULA.  AND  ASPEN  FORESTS.  Lesn.  Khoz.  12:  22-24. 
IRu-l 

226  CHANGES  OF  SILVICULTURAL 

SYSTEM  CONVERSION 

(BY  SYSTEM  OR  SPECIES) 

Lokhorst,      G.      1968.      (CONVERSION      FROM      OSIERS      TO 
POPLARS.)  Populier.Wageningen  5  (3),  (44-6).  [Du.) 
Makes  recommendations,   based  on  experience  in   the  Netherlands, 
on   choice  of  species,  age  of  plants,  plant  spacing  control  of  any 
remaining  Willows,  weeding,  etc. 

Tirtomnicu,  C.  1964.  (MECHANIZATION  OF  THE  WORK  OF 
ERADICATING  DEGRADED  WILLOW  STANDS  AND  RE- 
PLACING THEM  BY  HYBRID  BLACK  POPLARS.)  Stud.  Cere. 
Inst.  Cere.  For.,  Bucuresti  24,  (15  1-60).  2  refs.  (Rum.ru.g.e.) 

Toth,  I.  1966.  [THE  RENEWAL  OF  ROBINIA  STANDS  ON 
SANDY  SOILS.)  Erdo  IS  (9),  (394-7).  (I  ref.  [Hu.ru.g.|.) 
On  marginal  Poplar IRobinia  sites,  mixed  stands  are  recommended 
on  the  basis  of  practical  experience  with  Populus  X  robusta  planted 
in  strips  10  m.  apart,  prepared  with  a  trenching  plough.  The  Poplars 
benefit  from  the  N  accumulation  by  the  surrounding  Robinia. 


228  CONSTITUTION  AND  COMPOSITION  OF  STANDS; 
FORMS  OF  STAND 

Wolterson,  J.  F.  1965.  (IS  AN  INDIVIDUAL  MIXTURE  OF 
CLONES  IN  POPLAR  STANDS  DESIRABLE?)  Nederlands 
Bosbouw  Tijdschrift  37  (I  2),  (424-426).  (Du.) 


23  REGENERATION  AND  FORMATION  OF  STANDS 

Markovic,  J.  1967.  (THE  PRESENT  EXTENT  AND  PROBLEMS  IN 
MECHANIZATION  IN  POPLAR  PLANTATIONS  (IN  JUGO- 
SLAVIA).) Topola,  Beogj-ad  11  (61/64),  (161-70).  (9  refs. 
(Serv.serv.f. )  6  photos.  3  gphs.  1  tbi.) 


231  NATURAL  REGENERATION 


■^-i 


Davidson,  W.  H.,  and  Davis,  G.  1972.  SPROUTING  OF  THINNED 
HYBRID  POPLARS  ON  BITUMINOUS  STRIP-MINE  SPOILS  IN 
PENNSYLVANIA.  USDA  Forest  Service  Research  Note,  North- 
eastern Forest  Experiment  Station  No.  NE-149,  6  pp.  (E.) 
Results  indicate  that  hybrid  Poplar  can  be  successfully  regenerated 
by  coppice,  or  easily  removed  for  stand  conversion. 

Medve,  R.J.  1974.  VOLUNTEER  WOODY  PLANTS  ON  RE- 
CLAMED BITUMINOUS  STRIP-MINE  SPOILS.  Proc.  Pa.  Acad.  Sci. 
48:  93-94. 

231.21 

Jaime  Fanio,  Fernando.  1969.  (THE  POPLAR;  MANNER  OF 
PLANTING  AND  TREATMENT.)  Madrid,  Ministerio  de  Agri- 
cult  ura  116  p.,  illus.  (Span.) 

232  ARTIFICIAL  REGENERATION 

Achimescu,  C,  Gloricica,  N.,  and  Bejan,  V.  1972.  (ON  THE 
CULTURE  OF  POPULUS  EURAMERICANA )  Rev.  Padurilor 
87  (3):  136-139.  )Ru.) 

Adorjan,  J.  1971.  (GROWING  OF  POPULUS  EURAMERICANA 
SPECIES  IN  THE  SANDY  REGION  OF  SOMOGY.)  Erdo  20(6): 
271-274.  (Hu.l 

Berbee,  F.  M.,  Berbee,  J.  G.,  and  Hildebrandt,  A.  C.  1972.  IN- 
DUCTION OF  CALLUS  AND  TREES  FROM  STEM  TIP  CUL- 
TURES OF  A  HYBRID  POPLAR.  Proc.  23rd  Annual  Meeting, 
Tissue  Culture  Association. 

Del  Prato,  O.  S.  1973.  (THE  PREPARATION  OF  A  POPLAR 
GROVE.)  Terra  Vita  14  (17):  41.  ]It.) 

Dhiman,  D.  R.  1967.  POPLAR  CULTIVATION  IN  HIMACHAL 
PRADESH.  1  1th  Silvicultural  Conference,  Dehradun. 

Langer,  L.  A.  n.  d.  ) AFFORESTATION-INSTRUCTIONS  FOR 
SMALL  PLANTATIONS  OF  ARAUCARIA  ANGUSTIFOLIA, 
PINUS  ELLIOTTII,  HYBRID  POPLARS  AND  PHOEBE  POROSA.) 
Brazil,  Rio  de  Janeiro,  Instituto  Brasileiro  de  Desenvolvimento 
Florestal  (IBDF).  36  pp.  (Pt.) 

Lepisto,  M.  1970.  POSSIBILITIES  OF  REFORESTING  WITH 
ASPEN.  Skogsbruket  40  (6):  176-177.  (Sw.) 

Lisenkov,  A.  F.  1965.  [FOREST  PLANTATIONS.)  Izdatel'stvo 
'Lesnaja  Promyslennost',  Moscow,  pp.  309.  48  refs.  )Ru.)  N.L.L. 

Servicio  Nacional  Forestal  1971.  jPROCEEDINGS  OF  THE  FIRST 
ARGENTINE  FOREST  CONGRESS-6  TO  11  OCTOBER,  1969. 
(PART  OF[  SESSION  A-Ul.)  Servicio  Nacional  Forestal,  Buenos 
Aires,  pp.  227-68.  ]Es.  or  Pt.) 

Singh,  B.,  Mathur,  R.  B.,  and  Singh,  K.  N.  1973.  EFFECT  OF 
DIFFERENT  TIMES  OF  PLANTING  OF  CUTTINGS  ON  THE 
GROWTH  AND  SURVIVAL  OF  POPLARS  IN  NURSERY. 
Forestry  Conf.  Dec;  1973,  Dehradun. 

Tiwari,  K.  M.  1967.  CULTIVATION  OF  POPLARS  (WITH 
SPECIAL  REFERENCE  TO  CONDITIONS  IN  U.  P.  INDIA). 
Special  Subject,  Commonwealth  Forestry  Itistitute,  Oxford,  pp.  46 
+  4  photos.  (16  refs.  1  tbl.) 

Zabielski,  S.  1  969.  POPLAR  WORKS  OF  SAINTINES  STATION  IN 
FRANCE.  Sylwan  113  (7):  71-74.  (Pol.) 
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232.1 

Anonymous.    1965.    (SPECIAL   NUMBER:    POPLARS.]    Forst-   u. 

Holzw.  20  (12):  (257-69).  1  1  refs.  |G.|   6  photos. 

Includes:  Poplar  species  and  varieties,  with  special  reference  to  their 

silvicultural   desirability    in  N.  W.    Germany   (O.Lange)   (discussing 

systematy  and  nomenclature  J :  and  The  Poplar  in  Schleswig-Holstein 

(H.Gerhard). 

Anonymous.  1968.  |FORKST  PLANTATIONS  IN  LATIN 
AMERICA:  THEIR  DEVELOPMENT  AND  PROSPECTS.)  Rev. 
for.  venez.  1  1  (16),  (5-47).  (Span.) 

Anonymous.  1969.  (WORK  DONE  BY  THE  EXPERIMENT  STA- 
TIONS AND  INSTITUTES  OF  INTA  (INSTITUTO  NACIONAL 
DE  TEENOLOGIA  AGROPECUARIA,  BUENOS  AIRES].]  Idia 
(264),  (5-53).  ]Span.  CO. B.J 

Anonymous.  1972.  ]COMMFRCIAL  POPLAR  CLONES  IN  THE 
NETHERLANDS]  Populier  9  (3):  52-53.  [Du.j 

Castillo,  C.  del,  Krall,  J.,  and  Tuset,  R.  1969.  [BASIC  RECOM- 
MENDATIONS FOR  FOREST  PLANTATIONS.]  Bol.  Dep.  For. 
Uruguay  (15),  (1-6).  [Span.] 

FAO  1968.  [MAN-MADE  FORESTS:  SITE  SELECTION  AND 
CHOICE  OF  SPECIES.]  In  FAO  world  symposium  on  man-made 
forests  and  their  industrial  importance.  FAO,  Rome.  ]Many  refs. 
[E.F\  or  Span.] .] 

Hausser,  K.,  and  Troeger,  R.  1964.  ERSTE  ERGEBNISSE  DER 
1950  BIS  1954  ANGELEGTEN  PAPPELSORTENVER- 
GLEICHS-UND  DUNGUNGSVERSUCHE  IN  SUDWURTTEM- 
BERG-HOHENZOLLERN.  Allg.  Forst-  u.Jagdztg.,  Frankf./M. 
135  (4):I02-1  12;  (5):  113-125,  117  Abb.,  16  Tab.,  17  Lit.  Ang., 
engl.  u.  franz.  Zsfg.] 

Hejmanovski,  S.  1970.  RAISING  POPLAR  AND  WILLOW  TREES 
IN  POLAND.  Topola  14  (77/78):  29-33.  [Cro.| 

Hejmanowski,  S.   1974.  [PLANTATIONS  OF  POPLAR  AND  TREE 

WILLOW  VARIETIES  IN  THE  PLANTATIONS  SECTION  OF  THE 

IBL    (POLISH    FOREST    RESEARCH    INSTITUTE). [    Prace  Insty- 

tutu   Badawezego   Lesnictwa   No.  445/449,  131-154  [Pol.ru.de.,  10 

ref.] 

Describes  variety  trials  carried  out  since  the   1950s  by  the  IBL  at 

Warsaw. 


Joshi,     H.  B.     1973.    A    POPLAR     FOR     MIDDLE 
HILLS.  Forestry  Conference;  Dec.  1973,  Dehradun. 


HIMALAYAN 


Jones,  W.  G.  1973.  HYBRID  POPLAR  PLANTINGS  ON  STRIP- 
MINE  SITES  IN  PENNSYLVANIA.  Proc.  Northeast.  For.  Tree 
Improv.  Conf.  20th:  160-168. 

Kolster,  H.  W.  1967.  (POPLAR  CULTIVARS  IN  THE  COMMON 
MARKET  COUNTRIES  AND  THEIR  USEFULNESS  IN  THE 
NETHERLANDS.]  Uitvoerig  verslag  8  (1),  Forest  Research  Station, 
Wageningen.  (Du.[ 

Kolster,  H.  W.  1975.  (POPLAR  CULTIVARS  IN  THE  COMMON 
MARKET[  Populier  12  (1):  10-12.  (Du.) 

Kraayenoord,  C.  W.  S.  van  1971.  POPLARS  IN  NEW  ZEALAND. 
Role  of  exotic  genera  other  than  PInus  in  New  Zealand  Forestry. 
N.  Z.  For.  Res.  Inst,  symposium  No.  10:  207-225.  (Unpublished). 

Langhammer,  A.  1974.  (EARLY  GROWTH  AND  DEVELOPMENT 
OF  CLONES  OF  AMERICAN  BALSAM  POPLARS  UNDER 
VARIOUS  CLIMATIC  CONDITIONS  IN  NORWAY.]  Meldinger  fra 
Norges  Landbrukshogskole  53  (28)  47  pp.  (Nor.de.,  24  ref.  ] 
77ie  chief  aim  of  the  study  was  to  select  from  ca.  50  climatic  races 
of  Populus  balsamifera,  including  subsp.  trichocarpa,  and  some 
hybrids,  derived  from  Alaska,  Canada  and  the  United  States,  a 
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carpa  cultivars  of  different  ages  and  origins  (chiefly  western  North 
America),  other  species,  clones  of  the  'Berolinensis'  and  'Generosa' 
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PLAINS  IN  THE  STEPPE  ZONE.)    Lesn.  Hoz.  (11),  (36-9).  (Ru.) 


Goor,  C.  P.  van,  and  Koster,  R.  1969.  (EXPECTATIONS  FOR  NEW 
POPLAR  CLONES. (  Populier,  Wageningen  6  (3),  (43-7).  (Du.( 
Concludes    that,    although    trials   must   continue,    ?jew   clones  can 
considerably  increase  timber  yields. 

Grigor'ev,  A.  G.  1969.  (HYBRID  POPLARS  IN  THE  CONDITIONS 
OF  THE  CRIMEAN  STEPPE. (  Bjull.  Gos.  Nikit.  Bot.  Sada  (2), 
(3-6).  (Ru.,  4  refs.  N.L.L.) 

Tabulates  details  of  height  and  diameter  growth  for  99  Poplar 
species,  hybrids,  and  clones. 

Grosscurth,  W.  1971.  (AN  ASSESSMENT  OF  THE  SUITABILITY 
OF  POPLAR  CLONES  OF  THE  SECTIONS  AIGEIROS  AND 
TACAMAHACA  BASED  ON  15  YEARS'  OBSERVATIONS.) 
Thesis,  Staatswirtschaftliche  Fakultat  der  Universitat  Munchen  187 
pp.  ( De.  Prom  review  in  Forstarchiv  44,  161-162.  U '.( 

Guldemond,  J.  L.  1966.  (THE  BALSAM  POPLAR  HYBRIDS 
POPULUS  'ANDROSCOGGIN',  P.  'GENEVA'  AND  P.  'OX- 
FORD'.(  Ned.  Bosb.  Tijdschr.  38(9),  (323-30).  (5  refs. 
(Du.du.e.(.( 

Hattemer,  H.  H.  1966.  ERGEBNISSE  FINES  VERSUCHS  MIT  16 
PAPPELSORTEN  NACH  SIEBEN  JAHREN.  Holz-Zentralbl., 
Stuttg.  92:   153,  S.2664. 

Hattemer,  H.  H.  1967.  (COMMENTS  ON  CERTIFICATION  OF 
POPLAR  CULTIVARS.  (  Repr.  from  Forstpnanzen-Forstsamen, 
Strassenhaus  (2).  pp.  (7).  (31  refs.  (G.g.e.(.) 

Publication  of  the  specifications  of  the  standard  required  for 
certification  of  clones  is  advocated. 

Hattemer,  H.  H.,  and  Langner,  W.  1965.  MITTEILUNG  UBER  EIN 
PRUFPROGRAMM  FUR  PAPPELKLONE.  (COMMUNICATION 
ON  A  TESTING  PROGRAMME  FOR  POPLAR  CLONES.)  Repr. 
from  lorstpnanzeii-Forstsamen,  Strassenhaus  (1).  pp.  (3).  3  refs. 
(G.) 

Describes  a  W.  German  testing  programme  Jor  new  selections,  to  be 
linked  with  the  'old-stock'  trials  by  the  use  of  the  same  standard 
varieties  for  the  comparison. 

Hattemer,  H.  H.  von,  Hinkelmann,  K.,  and  Maschning,  E.  1965. 
FIRST  RESULTS  OF  OPEN-FIELD  EXPERIMENTS  Wl  IH 
BLACK  POPLAR  HYBRIDS.  U.S.  Forest  Service,  Washington. 
Transl.  No.  FS-537,  pp.  8.  5  refs.  Transl.  from  Zucliter  34  (6/7), 
1964  (257-60). 
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Hausser  K.,  and  Troeger,  R.  1964.  [FIRST  RESULTS  OF  POPLAR 
VARIETAL  AND  FERTILIZER  TRIALS  ESTABLISHED  IN  S. 
WURTTEMBERG  HOHENZOLLERN  BETWEEN  1950  AND 
1954.1  Allg.  Forst-  u.  Jagdztg.  135  (4;  5):  102-12;  113-25.  17  refs. 
IG.g.e.f.] 

Presents  data  on  height  and  diameter  increment  and  root  develop- 
ment from  25  trials  involving  the  more  common  Black  Poplar  and 
other  hybrids. 


Herbignat,  A.   1965.   (CHOICE  OF  POPLAR  CLONES:   SPACING 
AND  PRUNING.]   Bull.  Soc.  For.  Belg.  72  (7).  (301-10).  [F.| 
Lists  7  clones  for  row  planting  and  1  7  for  plantations  in  Belgium: 
discusses  the  economics  of  spacing  (recommending  7X7  m.)  and 
gives  a  generalized  pruning  schedule. 

Herpka,  I.,  and  Markovic,  J.  1974.  [RESULTS  OF  STUDIES  ON 
COMPARATIVE  TRIALS  OF  POPLARS.)  Topola  18/19 
(103/106):  183-193.  (Sh.e.ru.) 

Reports  a  1 3-year-old  trial  of  7  clones  at  wide  spacing  on  an  alluvial 
site  in  Yugoslavia. 

Jamblinne,  A.  de  (Jamblinne  de  Meux,  A.  de),  Steenackers,  V., 
Veldeman,  R.  1974.  (THE  GROWTH  OF  POPLARS  IN  1971,  1972 
AND  1973.  REPORT  OF  THE  FIELD  TRIALS  WORKING  GROUP 
;OF  THE  BELGIAN  NATIONAL  POPLAR  COMMISSION].] 
Bulletin  de  la  Societe  Royale  Forestiere  de  Belgique  81  (4)  188-206 
(F.,NI) 

Jamblinne  de  Meux,  A.  de,  Veldeman,  R.,  Steenackers,  V.  1973. 
[THE  FIELD-TRIALS  WORKING  GROUP  OF  THE  (BELGIAN] 
NATIONAL  POPLAR  COMMISSION.]  Bulletin  de  la  Societe 
Royale  Forestiere  de  Belgique  80  (3):  85-90  (F.,  Nl] 
A  progress  report  on  the  activity  of  the  working  group  with  data  on 
increment  and  resistance  to  Marssonina  brunnea  for  a  number  of 
clones  under  trial  in  Belgium. 


Jenko,     V.     1970.     [THE     FIRST    FELLING    OF    POPLARS    IN 
PLANTATIONS  IN  SLOVENIA.)  Topola  (81 /82):  21-3.  (Sh.e.) 
Gives  details  of  yields  from  fellings  of  small  plantations. 

Kopecky,  F.  1969.  INTRODUCTION  OF  NEW  POPLAR  HYBRIDS 

AND    CLONES   IN   HUNGARY.    JPap.)    2nd    FAO/IUFRO   World 

Consult.   For.  Tree   Breed.,  Washington  No.  FO-FTB-69-7/6,  pp.  7. 

JE.e.j 

Breeding  and  selection   work   with   clones  of  sections  Leuce  and 

Aigeiros  is  described. 

Koscielny,  S.,  and  Sekowski,  B.  1965.  (RESULTS  OF  POPLAR 
TRIALS  IN  THE  GOLUCHOW  ARBORETUM.)  Rosczn.  Dendrol. 
Polsk.  Tow.  Bot.,  Warsz.  19:  59-74.  (Pol.f.f.) 

Nine  Poplar  species  and  hybrids  were  established  on  moist  alluvial 
.wil,  using  1-year  stock  in  1955.  Data  are  tabulated  on  height  and 
diameter  classes  in  1961  and  1962,  and.  on  height  and  diameter 
increment  in  1960-62. 

Kxummsdorf,  A.  1965.  (RESULTS  OF  TRIALS  OF  POPLARS 
AND  WILLOWS  IN  THE  LEIPZIG  AREA.)  Arch.  Forstw.  14(2), 
(169-208).  23  refs.  )G.g.ru.e.) 

Lange,  O.  1965.  PAPPELARTEN  UND  PAPPELSORTEN  UNTER 
BESONDERER  B  E  R  UC  KSICHTIG  UNG  IHRER  AN- 
BAUWURDIGKEIT  IM  NORDDEUTSCHEN  RAUM.  Forst- 
u.Holzwirt,  Hann.  20,  12,  257-262,  Lit.  Ang. 

Lange,  O.  1969.  )PLANTING  OF  BLACK  POPLAR  HYBRIDS 
WITH  AN  ADMIXTURE  OF  SOME  BALSAM  POPLARS  IN  THE 
SAUERLAND  REGION.)  Holzzucht,  Reinbek  23(3/4),  (35-6). 
]G.,  3refs.) 

Langner,  W.   1971.   JFIRST  RESULTS  OF  THE  SCHMALENBEK 

POPLAR   TESTING  PROGRAMME.)    Allg.   Forstzeitschr.  26(39), 

(794-6).  (De.,  4  ref.( 

/Cf  FA  27  No.  480.  J  Discusses  8-year  height  growth  and  stem  form 

of  three  series  of  tests  with  51  new  and  5  old-stock  varieties  planted 

in   1 963  as  2+1  plants,  each  on   two  test  sites  in  N.,  NW  or  S. 

Germany. 

LIubani,  F.  1971  PRODUCTION  OF  SAPLINGS,  THEIR  USE  IN 
AFFORESTATION   WORK   AND  RESULTS  FOR  HYBRID  POP- 


LAR  IN  THE  KRUJA  AREA.  BuUetini  i  Shkencave  Bujqesore 
10(1):  147-160.  ( AIbanian.ru. f.e.  From  Plant  Breeding  Abstracts 
42,  9059.) 

Presents  tabulated  data  on  the  performance  of  five  hybrids  in 
Albania  during  1967-70.  The  hybrids  '1-214' and  '1-154'  and  '1-455' 
performed  well. 

Maisenhelder,  L.  C.  1970.  EASTERN  COTTONWOOD  SELEC- 
TIONS OUTGROW  HYBRIDS  ON  SOUTHERN  SITES.  J.  For. 
68  (5):  300-1.  (1  ref.) 

Commercial  growers  in  the  southern  U.S.A.  are  advised  to  rely  on 
native  Populus  selections  for  the  present. 

Maksaeva,  L.  D.  1970.  (VARIETAL  TRIALS  OF  POPLARS  FOR 
GROWTH  RATE  AND  HARDINESS  IN  THE  MIDDLE  DON 
REGION.  [  Sb.  Naucn.  Rabot  Donsk.  Nauc.-issled.  Lesn.  Opytn.  St. 
(3),  (14-28).  (Ru.  from  abstr.  in  Referat.  Z.  1970  (8.56.105).  Ru. 
N.L.L.) 

Gives  results  of  8  years'  obser\>ations  on  plantings  of  76  species  and 
varieties  on  chernozem-like  clay-loams  on  and  above  the  flood-plain 
of  the  middle  Don. 

Milovanovic,    M.     1970.     (STUDY    ON     THE    YIELD    OF    SOME 
POPLAR    CLONES    IN    DONJE    PODUNAVLE.)     Topola    81/82: 
24-6.  ISh.e.) 
Compares  measurements  in  1965  with  those  in  1960. 

Mottl,  J.,  Mraz,  K.,  and  Polnar,  M.  1968.  (GROWTH  OF  POPLAR 
CLONES  AT  3-12  YEARS  ON  TRIAL  PLOTS  IN  BOHEMIA  AND 
MORAVIA  IN  VARIOUS  SOIL  CONDITIONS.)  Prace  Vyzkum. 
Ust.  Lesn.  Hosp.  Mysl.,  Zbraslav-Strnady  No.  36:  119-48.  (I  ref. 
(Cz.cz. ru.e.ru.e.[.) 

Gives  detailed  data  in  tables  and  graphs  on  soil  types  and  growth 
characteristics  for  a  wide  range  of  clones  in  plantations  established 
in  1953-62  on  21  greatly  differing  sites.  ; 

Mottl,  J.,  and  Polnar,  M.  1968.  )PREL1MINARY  RESULTS 
AFTER  5-7  YEARS  OF  TRIALS  WITH  POPLAR  CULTIVARS  ON 
PERMANENT  SAMPLE  PLOTS.)  Prace  Vyzkum.  Ust.  Lesn.  Hosp. 
Mysl.,  Zbraslav-Strnady  No.  35,  (1  11-41).  (24  refs.  (Cz.ru.e.ru.e.) .  j 
So  far,  P.  '1-214'  has  done  best  on  all  sites  except  one.  A  final 
assessment  is  planned  at  15—20  years. 


Mraz,  K.  1968.  (SOIL  TYPES  AND  INCREMENT  OF  YOUNG 
BLACK  POPLAR  HYBRIDS.(  Arch.  Forstw.  1  7  (3),  (31  3-28).  (  18 
refs.  (G.g.ru.e.[.[ 

In  trial  plantings  on  12  flood-plain  or  upland  sites  in  Czechoslo- 
vakia, varying  greatly  in  soil  type  and  structure,  nutrient  content, 
water  regime  aiid  natural  vegetation,  height  growth  was  affected 
many  times  more  by  site  than  by  genetic  variety. 

Napalkov,  N.  V.  1964.  (VARIETAL  TESTS  AND  INTRO- 
DUCTION OF  PROMISING  POPLARS  IN  THE  CENTRAL 
VOLGA  REGION. (  Lesn.  Hoz.  17  (3),  (30-2).  (Ru.| 
A  summary  assessment  of  86  species,  hybrids  and  ecotypes 
('climatypes'j  tried  since  1956  at  the  Tatar  Forest  Experiment 
Sta  tion. 

Nikanorov,  G.  M.   1972.   (POPLAR  TRIALS  IN  MOLDAVIA.)  Sb.    |ildi 
rabot   po  les.  kh-vu  Moldavii,  Mold.  les.  opyt.  st.  No.  6  (119-134). 
(Ru.  From  Referativnyi  Zhurnal  (1972)  12.56.86,  87,  89.  Ru.) 

Orlova,  N.  A.  1973.  (GROWTH  AND  YIELD  OF  HYBRID 
POPLARS  IN  THE  TOWN  OF  FRUNZE.)  In  Kul'tura  lesnykh 
porod  V  Kirgizii.  Frunze,  USSR,  Ilim.  30-35  (Ru.,  NLLJ 
Tabulates  data  on  the  height,  d.b.h.,  and  m.a.i.  in  height,  and  wood 
volume  at  5  years  for  85  clones  in  irrigated  plantations  at  Frunze, 
Kirghizia. 

Oultremont,  Comte  D.,  and  Steenackers,  V.  1973.  (NEW  POPLAR 
VARIETIES  FOR  VARIETAL  TESTING.  MINISTERIAL  DECREE 
OF  21  APRIL  1972.)  Bulletin  de  la  Societe  Royale  Forestiere  de 
Belgique  80  (3)  110-135  ]  F.Nl.,  8  ref.) 

Lists  12  Populus  X  euramericana  [P.  X  'canadensis' J  clones  already 
under  test,  and  1 5  P.  X  euramericana,  P.  trichocarpa,  and  P. 
trichocarpa  X  P.  deltoides  clones  under  observation  in  Belgium. 

Persson,    A.    1973.   (A  TRIAL  WITH    FAST-GROWING  POPULUS 
SPECIES.)     Rapporter    och     Uppsatser,    Institutionen    for    Skogs- 
produktion  No.  27,  34  pp.  (Sv.e.,  20  ref. ( 
Reports  results  after  24  years. 
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jtrov,  M.  1964.  [STUDY  OF  CERTAIN  POPLAR  CLONES 
LONG  THE  DANUBE.]  Gorskostop.  Nauka,  Sofija  1  (3),  (29-44). 
2  rets.  I  Bulg.ru. g.  | 

I  establishing  new  plantations  on  these  sites,  the  fast-growing  and 
Isease-resistant  'Robiista  Kozloduiska'  and  'Serotina  belenska' 
tould  be  used. 

ead,  R.  A.  1967.  HYBRID  POPLAR  PERFORMANCE  Al  10 
EARS  IN  NEBRASKA  SAND-HILLS.  U.S.  For.  Serv.  Res.  Note 
ocky  Mt.  For.  Range  Exp.  Sta.  No.  RM-91,  pp.  8.  (9  refs.| 
irformance  (in  livestock-protection  windbreaks)  of  23  hybrid 
ones  is  tabulated:  hybrids  containing  Populus  deltoides  and  P. 
'gra  cv.  'Caudina '  show  promise. 

oiler,   K.J.    1970.    RESULT   OF   A  PROJECT   FOR   BREEDING 
DPLAR   CULTIVARS  FOR   MANITOBA.  Extr.   from   Proc.    12tli 
tg.  Comm.  For.  Tree  Breeding  Can.  Part  2,  (1  35-44). 
ives  tabulated  data  on  20  cultivars  tested,  including  a  number  of 
?w  hybrids. 

chlenker,  G.  1973.  THE  STOUTE  AND  SCHREINER  CLONES 
OCHESTER,  OXFORD,  AND  ANDROSCOGGIN  IN  SOUTH- 
'ESTERN  GERMANY.  In  Proceedings.  20th  Northeastern  Forest 
ree  Improvement  Conference  1972.  10-16  |E.,  6ref.| 
iscusses  the  performance  of  these  clones  in  trials  up  to  20  years 
Id,  in  relation  to  site,  and  also  records  their  very  higii  resistance  to 
othichiza  populea. 


chreiner,  E.J.  1972.  PROCEDURE  FOR  SELECTION  OF  HY- 
RID  POPLAR  CLONES  FOR  COMMERCIAL  TRIALS  IN  THE 
ORTHEASTERN  REGION  |OF  THE  USA|.  In  Proceedings,  19th 
ortheastern  Forest  Tree  Improvement  Conference  1971.  108-119 
E.I 

heikh,  M.I.  1964.  INTRODUCTION  OF  HYBRID  POPLAR  IN 
AKISTAN.  Pakistan  J.  For.  14  (2):  104-9. 

rief  notes  on  trials  of  a  number  of  hybrids  in  various  localities  in 
'.  Pakistan.  The  most  promising  appear  to  be  I  154' and  7  262'. 


heikh,  M.  1.  1972.  HYBRID  POPLAR  PLANTATION  IN  WEST 
AKISTAN.  Peshawar,  Pakistan,  Pakistan  Forest  Institute,  iv  -k  75 
p.  -1-  3  tab.  |E.| 

resents  a  report  designed  to  provide  reference  material  and  to  serx'e 
a  guide  for  future  research  on  the  growth  of  hybrid  Poplar  clones 
I  Pakistan. 


heikh,  M.  I.  and  Hussain,  R.  W.  1972.  POPLAR  CLONAL  TRIALS 
^  WEST  PAKJSTAN-AN  INTERIM  REPORT.  Pakistan  Journal  of 
orestry  22  (3):  301-322  |E.,  7  ref.| 

hipman,  R.  D.,  and  Baldwin,  R.  C.  1966.  PLANTED  HYBRID 
OPLAR  CUTTINGS  SHOW  VARIABLE  RESISTANCE  TO 
iROUGHT.  Tree  Plant.  Notes  No.  79,  (23-8).  |  I  ref.| 
lybrids  of  Populus  cv.  'Angulata',  and  P.  deltoides  with  P. 
fichocarpa  proved  much  more  drought-resistant  than  P.  ma.xi- 
nowiczii  X  P.  cv.  'Berolinensis'. 

iiddiqui,  K.  M.,  and  Hussain,  R.  W.  1966.  SOME  PRELIMINARY 
ELIMINATION  TRIALS  WITH  HYBRID  POPLARS.  Pakistan  J. 
"or.  16  (2),  (138-54).  (6  refs.| 

idorov,  A.I.  1967.  (POPLAR  STANDS  BY  THE  RIVER 
CUBAN'.]  Lesn.  Hoz.  20  (2),  (30-4).  [Ru.] 

describes  highly  promising  trials  with  15  hybrids  and  clones  of 
Hack  Poplars  and  6  of  Balsam  Poplars. 

lingh,  B.,  Mathur,  R.  B.,  and  Srivastava,  R.  C.  1973.  RESULTS  OF 
ERFORMANCE  OF  SOME  ITALIAN,  AMERICAN  AND 
VUSTRALIAN  CLONES  OF  POPLARS  IN  TARAI  SOILS  OF 
JTTAR  PRADESH.  [Forestry  Conference,  Dehra  Dun.] 

iingh,  B.,  Verma,  B.,  and  Monappa,  K.  1968.  RESULTS  OF  SOME 
JURSERY  AND  FIELD  TRIALS  ON  THE  INTRODUCTION  OF 
'OPLARS  IN  RAVINE  LANDS.  Van-Vigyan,  Dehra  Dun  6(1/2), 
28-42).  is  refs.  ] 

ion,  D.  S.,  and  Cho,  R.  M.  1966.  JTHE  GROWTH  PER- 
■ORMANCE  OF  POPULUS  ALBA  X  P.  GLANDULOSA 
'iHYBRILI.]  Research  Reports.  Office  of  Rural  Development. 
Juwon  9  (2),  (109-16).  |  1  5  refs.  ]  Kor.kor.e.e.  ]  .] 


P.  alba  X  P.  glandulosa  has  proved  outstanding  in  hybrid  vigour,  and 
is  considered  very  suitable  for  afforestation  of  poor,  acid  soils  on 
slopes. 

Son,  D.  S.  1974.  ]THE  GROWTH  PERFORMANCE  OF  POPULUS 
NIGRA  VAR.  ITALICA  X  POPULUS  MAXIMOWIC/II  Fj.] 
Research  Report  of  the  Institute  of  Forest  Genetics,  Korea  No.  1  1, 
61-67  ]  Kor.e.,  8  ref.) 

Son,  D.  S.  and  Chung,  S.  B.  1972.  jTHE  GROWTH  PERFORM- 
ANCE AND  SPECIFIC  GRAVITY  OF  HYBRID  POPLAR  JIN 
KOREA].]  Research  Report  of  the  Institute  of  Forest  Genetics, 
Korea  No.  9,  9-16  [Kor.e.,  25  ref.  | 

Variation  in  sp.gr.  was  high  among  individual  trees  as  well  as 
between  plantation  sites.  In  bark  type  the  hybrids  seemed  to 
resemble  their  6  rather  than  their  9  parent. 

Stecki,  Z.  1967.  [STUDIES  ON  THE  VARIATION  AND  GROWTH 
RATES  OF  POPLAR  SEEDLINGS  AND  VEGET A.  I IVELY 
PROPAGATED  HYBRIDS.]  Arboretum  Kornickie.  Poznan 
12  (28  3-328).  (28  refs.  (Pol.e.rul.( 

Results  indicated  great  variation  in  height  and  diameter,  not  only  in 
populations  of  sexual  hybrids  but  also  within  a  clone.  Reliable 
differences  in  growth  between  clones,  and  also  differences  in  their 
response  to  weather  in  different  years  were  demonstrated. 

Tiwari,   K.  M.    1968.  PROSPECTS  OF  POPLAR  PLANTAITON  IN 
UTTAR  PRADESH.  Indian  For.  94  (2),  (163-8).  (6  refs.( 
Summarizes  trials  with  several  hybrid  Poplars  during  1961-65  and 
includes  data  on   rate   of  growth   and  yield,  and  protection  from 
diseases,  pests  and  fire. 

Vibe,  G.  G.  1968.  (WINTER  HARDINESS  AND  GROWTH  OF 
INTRODUCED  HYBRID  POPLARS  IN  THE  SOUTH  OF  THE 
TRANS-  URALS  FOREST-STEPPE.)  Bjull.  Glavn.  Bot.  Sada, 
Moskva  No.  69,  (86-8).  (8  refs.  (Ru.j  N.L.L.| 

The  hardiest  hybrids  were  obtained  from  crosses  involving  Populus 
suaveolens,  P.  balsamifera,  P.  nigra  and  P.  tremula:  hybrids  obtained 
from  crosses  involving  P.  nigra  van  italica  were  much  less  winter- 
hardy. 

Vojtus,  M.  1965.  PRESENT  RESULTS  OF  RESEARCH  ON  SITE 
REQUIREMENTS  OF  SOME  EUROAMERICAN  POPLARS  IN 
SLOVAKIA.  Commun.  Inst.  For.  Csl.  4,  (175-86  ^  1  tbi.)  17  rets. 
( E.e.ru.] 

'Marilandica',  and  P.  'Gelrica'  grew  best  and  showed  the  greatest 
disease  resistance,  while  P.  'Serotina'  and  P.  'Fremontii'  were 
consistently  slower  in  growth  and  showed  a  poor  disease  resistance. 


WendeLG.  W.  1972.  RESULTS  OF  A  20-YEAR  TEST  OF  HYBRID 
POPLARS  IN  WEST  VIRGINIA.  USDA  Forest  Service  Research 
Paper,  Northeastern  Forest  Experiment  Station  No.  NE-237.  5  pp. 
]E.,  S  ref.] 

Werner    H.    1969.   ]  JUVENILE  GROWTH  OF  VARIOUS  POPLAR 

SPECIES  AND  VARIETIES  AT  REICHENBERG  POPULETUM.] 

Mitt.   Ver.   Forstl.  Standortskunde  Forst-pHZucht.  No.  19,  (67-7  1). 

[G.] 

Presents  data  on  height,  diam.,  and  volume  at  age  10  for  46  clones 

planted  as  2-year-olds  on  a  deep,  humous  alluvial  loam  in  the  Neckar 

growth  region,  S.  W.  Germany. 

Weisgerber,  H.  1974.  NEW  POPLAR  VARIEIIES;  C.ROWIH 
CHARACTERISTICS.  RESISTANCE  BEHAVIOR,  CULTIVATION 
POSSIBILITIES.  Hol//ucht  28(1/2):   1-8.  (G.( 

Wolski,  B.  1966.  (ANALYSIS  OF  THE  GROWIH  OF  SOME 
POPLAR  HYBRIDS  AND  THEIR  SUITABILITY  FOR  PLANTING 
IN  THE  POPRAD  VALLEY.)  Sylwan  110(11),  (65-72),  [6  refs. 
(Pol.ru.e.).] 

Wright,  J.W.,  and  Barrett,  W.  H.  G.  1966.  ]  AN  EXPERIMENTAL 
DESIGN  FOR  WILLOW  AND  POPLAR  IMPRO  VEMFN  I  .  ]  Idia: 
Supl.  for.  No.  3,(1-9).  (Span.span.e.  ( 

Proposes  a  plan  for  Willows  and  Poplars,  using  simple  correlations 
and  analysis  of  variance. 

Zsombor,    F.    1974.    (SOME    RESULTS    FROM    TRIALS   OF   AP- 
PROVED    VARIETIES    OF     POPLARS. (     Erdo    23(8):    379-382. 
(Hu.ru. e.) 
Data  are  presented  from    12-year-old   trials  of  Populus  '1-214'.  P. 
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'O.P.  229'  and  P.  'Robusta'  showing  the  changes,  in  successive 
annual  rings,  in  volume  increment,  ring  width,  wood  density,  and 
fibre  length. 

232.2 

Bura,  D.  1966.  (GROWING  SOYA  IN  POPLAR  PLANTATIONS.) 
Topola,  Beograd  10  (57/58),  (28-31).  [Serb.f.) 

Intercropping  in  plantations  1-3  years  old  has  given  high  yields  of 
soya.  Soya  also  has  a  favourable  effect  on  growth  of  Poplars. 

Galecic,  M.  1972.  MECHANIZED  STUMP  REMOVAL  IN  PLANTA- 
TIONS OF  POPLAR  AND  OTHER  WOODY  SPECIES  WITH  THE 
LEVACEPI-ELLETARI  MACHINE  ON  AN  MF  1080  TRACTOR. 
Sumarstvo  25  (9/10):  3-10. 

Gojkovic,    G.     1974.    [USE    OF    HERBICIDES    IN    PREPARING 

POPLAR  FELLINGS  FOR  REPLANTING.)  Topola  18(100/101): 

128-130  ISh.e.,  12  ref.) 

Describes  a  series  of  trials  in  Yugoslavia  with  herbicides  to  prepare 

clear-felled  areas  of  Poplar  plantation  for  replanting  with  Populus 

■1-214'. 

Mackiewicz,  S.  1965.  (INTEGRATED  MECHANIZATION  IN 
CLEARING  AND  PREPARING  THE  SITE  FOR  POPLAR 
PLANTATIONS.)  Las  polski  39  (4):  1  1-3.  [Pol.] 
Details  are  given  of  operations  and  equipment  used  in  felling, 
cutting  down  old  tall  stumps,  splitting  of  stumps  in  the  ground, 
stump  pulling  and  skidding  of  stumpwood,  clearing  and  levelling, 
and  deep  cultivation. 

Roersch,  J.  C.  1966.  (POPLARS  AND  AGRICULTURE.  1.  RE- 
SULTS OF  INTERCROPPING.)  Populier,  Wageningen  3(1):  17-9. 
JDu.) 

Gives  some  figures  for  the  financial  yields  from  crops  grown 
between  rows  of  P.  'Robusta',  P.  'Gelrica'  and  P.  'Serotina'. 

Toth,  B.  1970.  [POPLAR  CULTIVATION  ON  STATE  FARMS  IN 
THE  NYIRSEG  DISTRICT.)  Erdo  19  (10):  477-478.  (Hu.) 

232.3 

Boyce,  A.  1971.  STOOL  SPACING  -  A  VITAL  FACTOR  IN  POLE 
PRODUCTION.  Soil  &  Water  8  (1/2):  18-19. 

Cellerino,  G.  P.  1974.  CHEMICAL  WEED  CONTROL  OF  A 
NEWLY  PLANTED  POPLAR  NURSERY.  Cellul.  Carta  25  (5): 
38-44.  [It.e.l 

Simon,  M.  1965.  [THE  RAISING  OF  LARGE  TRANSPLANTS 
FOR  INTENSIVE  POPLAR  CULTIVATION.)  Erdo  14(1):  1-6.  3 
refs.  2  tbis.  [Hu.ru. g.j 

232.31 

Bowersox,  T.  W.  1972.  HYBRID  POPLARS  IN  ROWS  SUPERIOR 
IN  FIBER  YIELD.  Sci.  in  Agr.  19  (4):  4-5. 

Schreiner,  E.J.  1974.  POPULUS  L.  -  POPLAR.  U.S.,  Dept.  of 
Agri.  Agric.  Handb.  U.  S.  Dep.  Agric.  450:  645-65  5. 


232.311 

International  Union  of  Forest  Research  Organizations.  1966.  [SEED 
ORCHARDS.)  (Proc.)  Mtg.  Sect.  22  Int.  Union  For.  Res.  Organ., 
Hungary  1966  Vol.  1,  (7-32,  58-65,  77-82,  91-6,  147-65).  (11  refs. 
(E.F.).] 

232.312 

Harder,  M.  L.  1970.  PROCEDURES  FOR  COLLECTION  AND 
EXTRACTION  OF  POPULUS  SEED.  Genet.  Physiol.  Note  Inst. 
Paper  Chem.  No.  9,  pp.  3.  [  1  ref.) 

Sergeenkov,  F.I.  1968.  A  MACHINE  FOR  EXTRACTING  POP- 
LAR SEEDS  AND  PROCESSING  (OTHER)  SEEDS.  Transl.  Dep. 
For.  Can.  No.  185,  pp.  14.  [Transl.  from  Lesn.  Hoz.  1966  19(11), 
(36-41).) 

Sergeenkov,  F.I.  1966.  [A  MACHINE  FOR  EXTRACTING 
POPLAR  SEEDS,  AND  FOR  PROCESSING  [OTHER  ]  MATERIAL 
FOR  SEED. I  Lesn.  Hoz.  19  (1  1),  (36-47).  (Ru.) 


Describes  drum-type  electric  seed  extractor  capable  of  dealing  with 
catkins,  legumes,  pods,  infructescences,  cones,  berries,  samaras,  ana 
winged  conifer  seeds. 

232.314 

Schmidt,  W.  [Editor).  1966.  [EASLY  TESTING  OF  PROVEN 
ANCES  AND  THE  PRESENT  INEFFECTIVE  SYSTEM  OF  SEEDl 
CERTIFICATION.)  Forstpflanzen-Forstsamen,  Strassenhaus  (3;4). 
(25-46;  5-39);  1967  (2;3),  (5-36;  4-19).  (Many  refs.  (G.)  F.C.A.H.) 
A  series  of  1 9  papers  (two  in  French,  the  rest  in  German)  in  the 
context  of  a  controversy  on  certification  of  seed  by  phenotype, 
under  German  law. 

232.32 

Anonymous.  1968.  LISTE  DER  BAUMSCHULEN  UND  KEN 
NZEICHNUNG  DER  SORTEN,  DENEN  DAS  MARKEN-ETIKETT 
FUR  PAPPEL-  UND  BAUMWEIDEN-PFLANZEN  NACH  DEN 
NEUEN  QUALITATSBESTIMMUNGEN  ZUERKANNT  WURDE.J 
Holzzucht,  Reinbek  22,  4,  50-51. 

Kovacs,  J.  1973.  [EXPERIMENTS  ON  CHEMICAL  WEEDING  IN 
ONE-YEAR  OLD  MIXED  CONIFEROUS  PLANTATION.)  Erdo 
22  (9):  412-414.  (Hu.) 

Papp,  L.  1971.  UPDATING  THE  PRODUCTION  OF  FORESTRY 
PROPAGATION  MATERIAL.  Erdeszeti  Kutatasok  67  (2): 
145-157.  (E.,  10  ref.) 
Sutnmarizes  developments  in  nursery  management  in  Hungary, 
during  the  decade  1958-67. 

Vidali,    E.    1968.    [RESEARCH   AND   ACHIEVEMENTS   IN    THE 

MECHANIZATION  OF  CULTIVATION  OF  POPLAR,  EUCALYPf 

AND   CONIFER    NURSERIES.)    Cellulosa  e   Carta    19(3):   27-36 

[It.f.e.g.] 

Describes    and    illustrates    machinery    recently   developed    by    the 

E.N.C.C.  to  facilitate  economy  of  labour  and  cheaper  production  oj 

nursery  stock. 

Westeinde,  J.  C.  van  't.  1964/65.  (POPLAR  IN  THE  NURSERY.] 
Populier  1  (2):  5,  and  2  (1):  5-6. 

232.322 

Alexandres,  S.  G.  1968.  [SOIL  STUDIES  IN  SOME  MAJOR 
FOREST  NURSERIES  [IN  GREECE).]  Deltion  Ereunon, 
Ypourgeion  Georgias  Institouton  Dasikon  Ereunon,  Thessalonike 
No.  2  3,  pp.  44  -^  2  tbIs.  [88  refs.  (Gk.gk.g.g.)  6  figs.  2  tbIs. ) 

Frison,  G.  1974.  I  USE  OF  FERTILIZERS  ON  POPULUS  '1-2  14'  IN 

THE   NURSERY.)    Cellulosa   e   Carta   25(7/8)   3-20   [It.f.e.de.,  21 

ref.) 

It  is  concluded  that,  in  general,  use  of  fertilizers  in  Poplar  nurseries 

is  beneficial  only  on  poor  soils. 

Giulimondi,  G.  1972.  [NITROGEN  FERTILIZING  OF  POPLARSi 
IN  NURSERIES.)  Cellulosa  e  Carta  23  (8):  25-33.  (It.f.e.de.) 

Jaro,  Z.  1965.  [FERTILIZING  IN  FORESTRY.)  Ungarische 
Forstwissenschaftliche  Rundschau,  Budapest  (25-39).  (G.)  [2  tbIs. 
1  map.) 

Includes  tables  summarizing  contents  of  N,  P  and  K  in  Populus  alba 
and  various  Black  Poplar  hybrids  at  different  sites  and  ages. 

Oliveira,  A.  F.  1966.  SOME  ASPECTS  OF  THE  MINERAL  NU- 
TRITION OF  POPLAR  NURSERIES.  Agri  Digest,  Brussels  (9), 
(2-1  1).  [11  refs.  (E.f.span.)  H.S.B.) 

Nursery  stock  of  Populus  euramericana  clones  'A-80'  and  '1-214' 
was  sampled  one  year  after  planting  as  cuttings,  measured,  and) 
chemically  analysed,  and  the  nursery  soil  was  also  analysed. 

Sluhaj,  S.  I.  1965.  (NUTRITION  AND  FERTILIZING  OF  YOUNG 
WOODY  PLANTS.)  'Naukova  Dumka',  Kiev.  pp.  303.  (Ruj  24  pp. 
of  refs.  N.L.L.) 

A  monograph  on  the  nutrition  and  fertilizing  of  nursery  seedlings, 
and  on  the  fertilizing  of  Poplar  plantations. 

232.323 

Meiden,  H.  A.  van  der,  and  Overbeek,  J.  F.  L.  1967.  SPACING  OF 
POPLAR  CUTTINGS  IN  THE  NURSERY.  Populier  4(1):  5-9. 
(Du.) 
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Read,  R.  A.,  and  Bagley,  W.  T.  1967.  RESPONSE  OF  TREE 
iSEEDLINGS  TO  EXTENDED  PHOTOPERIODS.  U.S.  For.  Serv. 
Res.  Pap.  Rocky  Mt.  For.  Range  Exp.  Sta.  No.  RM-30,  pp.  16.  [7 
refs.  1 

A  study  of  artificial-light  treatment  to  shorten  the  nursery  produc- 
tion period  of  planting  stock  in  the  central  and  northern  Great 
Plains. 

232.324 

Anonymous.  1968.  [THE  USE  OF  PLOUGHS  FOR  LIFTING 
POPLARS  IN  NURSERIES].  Sozial.  Forstw.  Berl.  18(8):  25  1-3. 
[G.  I  (5  photos.  2  tbis.] 

Briefly  describes  4  ploughs  and  gives  technical  data  and  recom- 
mendations for  their  use. 

Popescu,  N.  1970.  ON  THE  TECHNIQUE  OF  POPLAR 
SEEDLINGS  IN  NURSERY  FOR  ALIGNMENTS.  Rev.  Padurilor 
85  (9):  464-466.  (Ra.) 

Zabielski,  S.  1970.  (THE  INFLUENCE  OF  SEEDLING  PRE- 
PARATORY TREATMENTS  AND  WAYS  OF  TRANSPLANTING 
ON  THE  SUCCESS  OF  POPLAR  CULTURE.]  Poznan  Tow 
Przyjaciol  Nauk  Wydz  Nauk  Roln  Lesn  Prace  30:  359-404.  (PoL| 

232.325 

Anonymous.  1972.  [CHEMICAL  WEEDING  OF  [POPLAR] 
NURSERIES.]  Revue  Forestiere  Francaise  24  (1):  52.  [F.] 

Liani,  A.  1974.  [PRELIMINARY  RESULTS  OF  A  COMPARISON 
BETWEEN  IRRIGATION  BY  SPRINKLER  AND  IRRIGATION  BY 
DRIP- FEED  IN  A  POPLAR  NURSERY.]  Cellulosa  e  Carta 
25  (7/8):  37-52.  (It.f.e.du.,  24  ref.] 

Magnani,    G.     1969.     [WEEDING    IN    TWO-YEAR-OLD    POPLAR 
NURSERIES.]  Cellulosa  e  Carta  20  (1),  (13-20).  [It.it.f.e.g.] 
Successful   results   are   reported  from    chemical    weeding   trials  in 
2-year-old  Poplar  nurseries  in  cen  tral  and  southern  Italy. 

Papadopol,  C.  S.  1969.  [THE  INFLUENCE  OF  IRRIGATION 
METHODS  IN  NURSERIES  ON  THE  GROWTH  AND  EVAPO- 
TRANSPIRATION  OF  POPLAR  SEEDLINGS.]  Rev.  Padurilor 
84  (7),  (323-8  -I-  smries.).  [9  refs.  [Ro.f.g.e.ru.| 

Papadopol,  C.  S.  1969.  [THE  INFLUENCE  OF  RATE  OF  IRRIGA- 
TION ON  WATER  CONSUMPTION  AND  GROWTH  OF  POPLAR 
IN  THE  NURSERY.]  Rev.  Padurilor  84(9),  (441-7  -i-  smries.). 
[Ro.e.f.g.ru.,  6  refs.] 

Nursery  experiments  were  made  on  1-year-old  hybrid  Black  Poplars 
(11  varieties  and  clones),  to  determine  the  optimum  rate  of 
irrigation. 

Sferdean,  G.  1974.  [THE  USE  OF  HERBICIDES  AT  THE  RECAS 
FOREST   NURSERY    [IN   W.    RUMANIA].]    Revista   Padurilor    - 
Industria    Lemnului,    Silvicultura   si    Exploatarea    Padurilor    89  (3): 
127-130  [Ro.  ,2  ref.  I 
Discusses  trials  during  1  968-73. 

Shimanskii,  P.  S.  1971.  TESTING  RADOKOR  AND  PRO- 
METRYNE  IN  POPLAR  PLANTATIONS.  Lesokhoz  Nauka  Prakt 
20:  92-95.  [Ru.] 

Tromp,  P.  H.  M.  1964.  CHEMICAL  WEED  CONTROL  BEFORE 
AND  AFTER  THE  ESTABLISHMENT  OF  POPLAR  PLANTA- 
TIONS. Populier  1  (1):  9-1  1.  [Du.] 

Vidali,  E.  1969.  [TRIALS  OF  MULCHING  IN  POPLAR  NUR- 
SERIES.] Cellulosa  e  Carta  20  (1),  (21-5).  [It.it.f.e.g.] 
Comparative  data  (tabulated)  on  the  diameter  growth  after  two 
growing  seasons  of  Poplars  mulched  with  black  plastic  and  un- 
mulched  indicate  that  the  mulching  increases  the  growth  rate  and 
should  reduce  costs. 

232.326 

Castellani,  E.,  Sekawin,  M.,  and  Frison,  G.  1967.  [EXPERIMENTS 
IN  THE  USE  OF  GRAFTING  FOR  IHE  PROPAGATION  OF 
POPLARS.[  Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ.,  Munich 
1967  Pt.  Ill,  Sect.  22,  (161-7).  [7  refs.  [F.f.e.g.] 

Presents  preliminary  results  of  trials  in  grafting  clones  of  Poputui 
deltoides  resistant  to  Marssonina  brunnea  but  not  easy  to  root. 


Gombkoto,  G.,  and   Bercsek,  P.   1968.   STIMULATION  OF  ROOT 

FORMATION  ON  OLDER   TREES   BEFORE  TRANSPLANTING. 

Kerteszeti  es  Szoleszeti   Foiskola  Kozlem.  32  (5,  part   1),  (97-109). 

(3   refs.   Hu.E.Ru.    From  abstr.  in  Hort.  Abstr.    1970  40(2),  (No. 

4469).] 

Root  pruning  of  Populus  stimulated  the  formation  of  t^ew  roots  on 

12-  to  1 4-year-old  trees. 

Knezevic,  I.  1967.  [ADVANTAGES  OF  PARTI.^L  PRUNING  OF 
POPLAR  PLANTS  STILL  STANDING  IN  THE  NURSERY,  BE- 
FORE LIFTING.]  Topola,  Beograd  11(65/66),  (15-6).  [3  refs. 
[Serb.f.l.] 

Describes  the  economic  advantages  of  pruning  213  Poplar  plants 
before  lifting  them  for  planting  out. 

232.327 

Gergacz,  J.  1969.  PROTECTION  OF  POPLAR  PROPAGATING 
STOCK.  Erdo  18  (7):  295-298.  [Hu.] 

Vidali,  E.  1972.  PROTECTION  TREATMENTS  OF  POPLAR 
PLANTATIONS  AGAINST  INSECTS:  YEAR  1971.  Cellulosa  e 
Carta  23  (1):  31-36.  [It.e.] 


232.328 

Anonymous.  1965.  EXPERIMENT  ON  PLANTING  OF  POPLAR 
CUTTINGS  DURING  RAINS.  Annual  Research  Report-  Sal  Region 
for  1965-66,  U.P.  Forest  Dept.  Nainital. 

Anonymous.    1969.   PLANT   STORAGE   STUDIES:    HARDWOOD 
CUTTINGS.  Extr.  from  Summ.  Rep.  Tree  Nursery  Sask.  (19). 
Poplar    and     Willow    cuttings   given    a    captan    dip    and   stored   in 
polythene  bags  at  24°F,  rooted  as  well  in  the  spring  as  cuttings  that 
had  been  heeled  in  outdoors.  Cuttings  stored  at  35°  failed  to  root. 

Bloomberg,  W.J.  1964.  SOME  FACTORS  IN  THE  DEVELOP- 
MENT OF  CALLUS  IN  POPLAR  CUTTINGS.  For.  Chron.  40  (4), 
(509-11).  4  refs. 

Tlie  effect  on  callus  production  of  temperature,  moisture  content  of 
the  cutting,  and  location  within  the  shoot  and  cutting  were 
investigated. 

Cernjak,  L.  V.  1970.  [ANATOMICAL  CHANGES  DURING  ROOT 
FORMATION  IN  POPLARS  OF  SECTION  LEUCE.]  Bjull.  Glavn. 
Bot.  Sada  No.  75,  (100-4).  [Ru.,  4  refs.  N.L.L.| 

Anatomical  studies  were  made  periodically  to  determine  why 
cuttings  of  Poplars  in  this  section  are  difficult  to  root. 

Chulupa,  V.  1974.  CONTROL  OF  ROOT  AND  SHOOT  FORMA- 
TION AND  PRODUCTION  OF  TREES  FROM  POPLAR  CALLUS. 
Biologia  Plantarum  16  (4):  316-320.  [F.,  7  ref.  ORS) 

Dubina,  B.  V.  1967.  [PROPAGATION  OF  CERTAIN  SPECIES 
AND  FORMS  OF  POPLARS  BY  LIGNIFIED  CUTTINGS.!  In 
Sbornik  Rabot  molodyh  ucenyh  AN  MoldSSr.  Kishinev.  1966.  pp. 
122-4  ([Ru.|  from  abstr.  in  Referat.  Z.,  Moskva  (6.56.161).  [Ru.] 
I.F.B.j 

Studies  on  cuttings  of  15  species  and  2  forms  showed  that  most 
rooted  in  water  in  14-20  days,  regardless  of  the  time  of  year  when 
the  cuttings  were  taken. 

Girouard,  R.  M.  1967.  ANATOMY  OF  ADVENTITIOUS  ROOT 
FORMATION  IN  STEM  CUTI'INGS.  Proc.  PI.  Propag.  Soc.  17, 
(289-302).  [38  refs.  E.M.B.) 

Haelters,  J.  1973.  [RESEARCH  AND  DEVELOPMENT  WORK  ON 
POPLAR  IN  THE  EASTERN  QUEBEC  REGION.  III.  REVIEW  OF 
EQUIPMENT  FOR  MECHANIZING  THE  PRODUCTION  OF 
POPLAR  CUTTINGS  IN  THE  NURSERY.]  Guide,  Service  de  la 
Recherche,  Ministere  des  Terres  et  Forets,  Quebec  No.  3,  5  7  pp.  + 
smries.  [  F.,  4  ref.] 

Reviews  the  various  types  of  equipment  available  for  use  in 
mechanizing  the  production  of  Poplar  cuttings  in  nurseries,  and 
describes  the  main  stages  in  the  production  process. 

Hafeez,  M.,  and  Sheikh,  M.I.  1973.  EFFECT  OF  VARIOUS 
FACTORS  ON  ROOTING  OF  POPLARS  IN  PAKISTAN.  Pakistan 
Journal  of  Forestry  23  (3):  227-234  [E.] 

Studies  are  reported  of  the  effects  of  different  soils,  types  of 
cuttings,  coating  of  the  ends  of  the  cuttings  with  wax,  frequency  of 
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irrigation,  and  season  of  planting,  on  the  rooting  ability  of  five 
clones  ofPopulus  deltoides  and  one  of  P.  X  euramericana. 

Hejmanowski,  S.  1966.  (EFFECT  OF  THE  METHOD  OF  MAKING 
THE  LOWER  CUT  ON  THE  QUALITY  OF  POPLAR  CUTTINGS.) 
Prace  Inst.  Bad.  Lesn.  No.  309,  (31-60).  [19  refs.  |Pol.ru.g.l.| 
Statistical  evaluation  of  rooting  and  height  growth  showed  that  the 
45°  cut  2-3  mm.  above  a  bud  was  best. 

Hejmanowski,  S.  1974.  [THE  USEFULNESS  OF  TERMINAL 
POPLAR  CUTTINGS  OF  VARIOUS  LENGTHS.]  Prace  Instytutu 
Badawczego  Lesnictwa  No.  445/449,  3-24  [Pol.ru.du.,  13  ref.) 
In  investigations  on  various  sites,  terminal-shoot  cuttings  20,  30,  40, 
and  50  cm  long  were  taken  from  8  different  cultivars.  Rooting 
depended  primarily  on  the  soil  conditions  in  the  nursery. 

Hocking,  D.  1970.  SEMESAN  FUNGICIDAL  DIP  CONTROLS 
CANKER  DISEASES  OF  POPLAR  CUTTINGS  IN  ALBERTA.  Tree 
Plant.  Notes  21  (3),  (18-20).  |9  refs.] 

lersel,  H.  van.   1971.  (MECHANIZATION  IN  THE  PRODUCTION 
OF  POPLAR  PLANTING  STOCK.)  Populier  8  (S),  (93-4).  (Nl) 
A   short  general  account  of  the  making,   storing  and  planting  of 
cuttings  in  Holland. 

lersel,  H.  van.   1972.  (MECHANIZATION  IN  THE  PRODUCTION 
OF  POPLAR  PLANTING  STOCK.)  Populier  9  (1),  (17).  (Nl) 
Describes  planting   of  cuttings,    weed  control,    insect  and  disease 
control,  lifting,  grading,  certification,  etc. 

Jansen,  E.  C.  1974.  (THE  SPACING  OF  CUTTINGS  FOR  THE 
PRODUCTION  OF  ONE-YEAR-OLD  POPLAR  PLANTS  WHICH 
MEET  THE  MINIMUM  REQUIREMENTS  SET  BY  THE  EEC  AND 
THE  MINIMUM  DEMANDS  OF  THE  NAKB.)  Populier  11(1): 
13-14.  )Du.) 

Janson,  L.  1967.  )THE  VEGETATIVE  PROPAGATION  OF 
POPLARS  OF  SECTION  LEUCE.)  Proc.  14th  Congr.  Int.  Union 
For.  Res.  Organ.,  Munich  1967  Pt.  Ill,  Sect.  22,  (205-23).  (G.) 
Results  of  investigations  into  the  influence  of  depth  of  planting, 
temperature  and  thickness  of  the  cutting  on  the  development  of 
root  cuttings. 


Jobling,  J.  1970.  ASPECTS  OF  PROPAGATION  IN  FORESTRY. 
Combined  Proceedings,  International  Plant  Propagators' Society  20: 
342-351  )E.,  EMB) 

Discusses  the  methods  of  propagation  by  cuttings  commonly 
practised  in  forest  tree  nurseries  in  Britain,  and  briefly  reviews 
research  in  progress. 

Kis-Toth,  T.  1965.  )GOOD  SOIL  CULTIVATION  -  APPLICA- 
TION OF  A  SUCCESSFUL  METHOD  OF  ROOTING  CUTTINGS.) 
Erdo  14  (9),  (393-6).  jHu.ru.g.) 

Describes  methods  of  cultivation  designed  to  achieve  an  adequate 
supply  of  1 -year-old  rooted  cuttings  to  be  used  as  stools  for  further 
vegetative  propagation. 

Kolster,  H.  W.  1970.  EIN-  UND  MEHRJAHRIGE  PAPPEL- 
PFLANZEN  UND  -SETZSTANGEN.  Holzzucht,  Reinbek  24(4); 
33-40,  [  18  Abb.,  13  Tab.) 

Kolster,  H.  W.  1974.  )WATER  TREATMENT  OF  LONG  POPLAR 
CUTTINGS.)  Populier  11  (4):  71-72  )N1,  2  ref.) 

Koster,  R.  1968.  OUTDOOR  PROPAGATION  OF  POPULUS 
DELTOIDES,  BALSAM  POPLARS  AND  HYBRIDS  FROM  LEAF 
CUTTINGS.  Report  for  the  Session  of  the  International  Poplar 
Commission  of  FAO  at  Montreal,  (  E. ) 


Koster,  R.  1968.  )PROPAGATION  OF  POPULUS  DELTOIDES, 
BALSAM  POPLARS,  AND  HYBRID  POPLARS  IN  THE  OPEN 
FROM  SOFTWOOD  CUTTINGS.)  Populier,  Wageningen  5(4), 
(66-8  +  front  cover).  (Du.du.) 

Describes  experience  with  growing  softwood  cuttings  in  cold  frames 
under  mist, 

Lattke,  H.  1970.  (MIST-SPRAY  PROPAGATION  OF  SALI- 
CACEAE  NOT  EASILY  GROWN  FROM  CUTTINGS:  NEW  RE- 
SULTS.) Sozial.  Forstw.  20  (6):  172-3,  181.  )  G. ) 


Lepisto,  M.  1972.  INCREASINGLY  BETTER  RESULTS  IN 
PLANTING  CUTTINGS.  Translation,  Environment  Canada  NO 
OOENV  TR  153,  4  pp.  (E.,  Transl.  from  Metsalehti  (1971)  No.  49 
Fin.) 

McAlpine,  R.  G.  1966.  VEGETATIVE  PROPAGATION  METHODS, 
FOR     HARDWOODS.     Proc.     8th     Sth.    Conf.     For.    Tree    Impr 
Savannah,  Ga.  (14-20).  (18  refs.) 

Reviews  experience  in  the  U.S.A.  of  propagation  by  (1 )  grafting,  (2,, 
budding,  (3)  air-layering,  (4)  stem-  and  (5)  root-cuttings,  ana, 
discusses  the  merits  of  these  techniques. 

Meer,  W.  Z.  van  der.  1967.  (VEGETATIVE  PROPAGATION  OF 
AIGEIROS  POPLARS.)  Populier,  Wageningen  4  (1),  (8-10).  ]l  ref 
(Du.).) 

Nicolae,  C.  1970.  jTHE  DEVELOPMENT  OF  PLANTS  OF 
POPULUS  'ROBUSTA'  CLONE  R.16,  OBTAINED  FROM  CUT 
TINGS  TAKEN  FROM  DIFFERENT  PARTS  OF  THE  SHOOT 
AND  PREPARED  BY  DIFFERENT  TOOLS.)  Rev.  Paduriloi 
85  (7),  (347-50).  )Ro.,  2  refs.) 

Panetsos,  K.  P.  1970.  (EFFECT  OF  THE  DIAMETER  OF  CUT 
TINGS  ON  THE  GROWTH  AND  SELECTION  OF  POPLAR 
CLONES  IN  THE  NURSERY.)  Bulletin,  Forest  Research  Institute 
Ministry  of  Agriculture,  Athens  No.  39,  pp.  32.  (G.e.,  19  ref.) 
Compares  cuttings,  20  cm.  long  and  6-10,  10-14,  14-18  and  18-21 
mm  in  diameter,  of  1  2  clones  and  2  species  in  the  production  of  1  j'l\ 
and  2j2  plants. 

Papp,  L.  1970.  (MODERNIZING  THE  RAISING  OF  PLANTING 
STOCK  OF  HYBRID  BLACK  POPLARS  IN  HUNGARY.)  Erdesz 
Kutatas.  66,  (39-46).  ]Du.) 
Nursery  technique,  spacing,  etc.  are  discussed,  with  mention  of  c 
crop  rotation  in  the  regional  nurseries  of  green  manure.  Poplars,  anc 
other  hardwoods. 

Papp,  L.  1970.  [POSSIBILITIES  FOR  THE  CENTRALIZED 
PRODUCTION  OF  POPLAR  CUTTINGS  )  IN  HUNGARY].)  Erdc 
19  (1),  (26-33).  (Hu.ru.e.) 
Outlines  a  plan  for  3  central  stoolbed  plantations  to  provide 
certified  material  to  Poplar  nurseries  in  16  districts. 

Philippis,   A.    de.    1967.  FACTORS  AFFECTING   THE  ROOTING 
OF    POPLARS.    Proc.    14th   Congr.   Int.    Union    For.    Res.   Organ 
Munich  1967  Pt.  HI,  Sect.  22,  (1  56-60).  )E.) 

Ragonese,  A.  E.,  Rial  Alberti,  F.,  and  Sonvico,  V.  A.  1968 
)  ROOFINGS  OF  CUTTINGS  OF  SOME  CULTIVARS  OF  WILLOW 
AND  POPLAR.)  Idia:  Supl.  for.  No.  5,  1968/1969  (89-106) 
(Span.e.,  8  refs.) 

Rubtov,  S.  1964.  )THE  BEHAVIOUR  OF  POPLAR  PLANTS 
DERIVED  FROM  CUTTINGS  PLANTED  HORIZONTALLY.] 
Rev.  Padurilor  79  (12),  (702-3).  1  ref.  (Ro.) 

Schmid,  A.,  and  Schurter,  R.  1973.  (EFFECT  OF  ETHYLENE  ON 
THE  ROOTING  OF  LIGNIFIED  CUTTINGS  OF  POPULU5 
TREMULA  AND  P.  NIGRA. [  Comptes  Rendus  Hebdomadaires  dei 
Seances  de  I'Academie  des  Sciences,  France,  D  276  (8):  1  293-1  29f 
[F.,  10  ref.  ORS) 

Describes  experiments  showing  that  ethylene  promotes  the  forma 
tion  of  adventitious  roots  on  lignified  cuttings  and  that  IBA 
stimulates  this  action  of  ethylene. 

Sekavvin,  M.  1969.  )PROPAGATION  OF  POPLAR.)  (Pap.)  2nc! 
FAO/IUFRO  World  Consult.  For.  Tree  Breed.,  Washington  196',| 
No.  FO-FTB-69-11/S,  pp.  23.  ]21  refs.  jF.f.e.).) 


Sekawin,  M.   1970.   ) POPLAR  PROPAGATION. 
21  (3):  45-53.  (It.) 


Cellulosa  e  Cart£ 


Sekawin,  M.  1972.  ]A  RAPID  METHOD  FOR  DETERMINING 
THE  ROOTING  ABILITY  OF  POPLAR  CUTTINGS.)  Cellulosa  e 
Carta  23  (10):  16-20  )It.f.e.du.,  2  ref.) 
A  close  correlation  was  found  between  the  speed  of  water  loss  frorr. 
cuttings  of  5  clones  of  Poplar  of  the  section  Aigeiros  and  theit 
average  survival  in  the  nursery. 

Sekawin,  M.  1974.  [MORE  ON  THE  CORRELATION  BETWEEN 
SPEED  OF  WATER  LOSS  AND  ROOTING  OF  POPLAR  CUT 
TINGS.)  Cellulosa  e  Carta  25  (1);  3-11  [It.f.e.du.,  1  ref.) 
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Singh,  B.  1973.  EFFECT  OF  DIFFERENT  LENGTHS  OF  CUT- 
TINCJS  ON  GROWTH  AND  SURVIVAL  OF  FOFLARS  IN 
MURSERY.  Forestry  Conference,  Dec.  1973,  Dehra  Dun. 

Viart,  M.  1965.  (PRELIMINARY  NOTE  ON  THE  ROOITNG 
■APACITY  OF  SUCCESSIVE  NODES  |IN  SHOOTS]  OF  CER- 
lAIN   POPLARS.]    BulL  Serv.  Cult.   Etud.   Peuplier  et  Saule,  Paris 

2),  (38-48).  2  refs.  |F.] 

RoDting  response  was  best  in  cuttings  that  bore  a  bud  formed  in  the 
ith,  7th,  or  1 3th  position  from  the  base. 

iVareing,  P.  F.,  and  Smith,  N.  G.  1964.  PHYSIOLOGICAL 
STUDIES  ON  THE  ROOTING  OF  CUTTINGS.  Extr.  from  Rep. 
For.  Res.  For.  Comm.,  Lond.  1962/63,  (1  18-21). 


iVareing,     P.  F.,     and      Smith,     N.  G.      1965.      PHYSIOLOGICAL 
OfSTUDIES   ON    THE    ROOTING  OF  CUTTINGS.   Extr.   from    Rep. 

For.  Res.  For.  Comm.,  Lond.  1963/64,  (1  30-2). 
W  4  study  of  the  endogenous  hormones  of  Populus  X  robusta  with 
ill  {special  reference  to  the  rooting  of  leafy  and  hardwood  cuttings. 

Zabielski,    S.    1965.    (THE    USEFULNESS   OF    TERMINAL   CUT- 
TINGS,   AND    CERTAIN    PHYSIOLOGICAL    PROPERTIES    OF 
-AiPOPLAR   CUTTINGS.]    Folia  for.  polon.  (Lesn.)  No.   11,  (12  1-68). 
[54  refs.  (Pol.ru. g.j .  ] 

Investigations  on  Populus  X  robusta  and  P.  X  regenerata  showed 
that  terminal  cuttings  made  good  propagating  material,  giving  a 
maximum  take  of  lO'v,  and  good  growth. 


Zakhariev,  B.,  Iliev,  S.,  and  Kolarov,  D.  1972.  ]POSSIBILlTIES  OF 
"^flMPROVING  THE  PRODUCTION  OF  POPLAR  PLANTING 
STOCK  BY  USING  THE  WINTER  STEM  CUTTINGS  WITH  GOOD 
PLANTING  QUALITIES.]  Gorskostopanska  Nauka  9(5):  41-53. 
(Bulg.ru.du.,  19  ref. ] 


Zufa,    L.     1966.     (VEGETATIVE    PROPAGATION    OF    HYBRID 
POPLARS     OF      THE     SECTION      LEUCE.[      Topola,      Beograd 
ZEI  jlO  (57/58):  2-8.  (28  refs.  [Serb.F.j  6  photos.  5  tbls.[ 

Enll 

HillZufa,  L.  1971.  A  RAPID  METHOD  FOR  VEGETATIVE  PROPA- 
GATION OF  ASPENS  AND  THEIR  HYBRIDS.  For.  Chron.  47  (1), 
(36-9).  (E.fr.,  9  refs.] 

i  \Large  variations  in  sucker  production  occurred  within  and  between 
species  and  hybrids. 

232.4 

Bani,  A.  1970.  (POPLAR  GROWING  ON  SANDY  SOILS 
DERIVED  FROM  THE  EARLY  DELTAS  OF  THE  PO.]  Monti  e 
Boschi  21  (6):  21-32.  Jlt.e.] 

Describes  the  successful  establishment  of  Poplar  plantations  on 
these  soils  i>i  the  lower  parts  of  Fenara  and  Rovigo  provinces  and 
discusses  silvicultural,  financial  and  marketing  measures  essential  to 
their  economic  success. 


:i<t 


Burg,  J.  van  den.  1973.  ]  FERTILIZATION  AND  MINERAL 
NUTRITION  OF  POPLAR  ON  YOUNG  MARINE  SOILS.]  Internal 
Report  nr.  39,  Forest  Research  Station,  Wageningen.  (Du.] 

Goor,   C.  P.   van,    Lynden,    K.  R.   van,   and  Meiden,  H.  A.  van   der. 

1969.     (TREE    SPECIES    TO     BE    USED    IN    NEW    AFORESTA- 

TIONS.]    Koninklijke   Nederlandsche  Heide  Maatschappij,  Arnhem. 

iDu.l 

This  book  deals  with  the  possibilities  offered  a.o.  by  poplar  for  new 

plantations  on  the  different  soil  types  in  the  Netherlands. 

Kohan,  S.  1970.  EXPERIENCE  IN  USING  SAPLINGS  OF  VARI- 
OUS AGE  IN  ESTABLISHING  POPLAR  STANDS  IN  EAST 
SLOVAKIA.  Les  (bratislava)  26  (8):  350-352.  (Slo.j 


Toth,  K.  1969.  EXPERIENCES  WITH  AGRICULTURAL  POPLAR 
PULPWOOD  PLANTING  IN  THE  COMITAT  BACS-KISKUN.  Erdo 
18(2):  54-58.  JHu.] 


EG 
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Anonymous.  1967.  SPECIFICATION  FOR  NURSERY  STOCK. 
iPART  5.  POPLARS  AND  WILLOWS  FOR  TIMBER  PRO- 
IDUCTION.  METRIC  AND  INCH  UNITS.  Brit.  Stand.  No.  B.S. 
13936:  Part  5,  pp.  10.  ]1  ref.  Price  5s.  | 


Edwards.  W.  R.  N.  1968.  A  NEW  METHOD  OF  POPLAR  POLE 
PROTECTION.  Soil  and  Water  5  (2):  8. 

Elzenga,     G.     1971.     JPOPLAR     INSPECTION     BY     THE    NAKB 
]NETHERLANDS    GENERAL    INSPECTORATE     FOR    I OREST 
NURSERY  PLANTS].]  Populier  8(5):  86-8.  JNl] 
Describes  the  procedures  for  inspection  and  certification  of  Poplar 
propagation  material. 

Ivkov,  R.  1964.  JTHE  STORING  OF  PLANTING  STOCK  IN 
WATER  BEFORE  PLANTING.]  Sumarstvo  17(3/4),  (95-106).  8 
refs.  ]Serh.e.] 

Concludes  that  the  use  of  water  is  necessary  only  when  mean  daily 
temperatures  at  transplanting  time  are  )  7-8°C.  and  roots  are  active. 

Jansen,    E.   S.    1974.    (  IHE   SPACING  fOR  ONE-YEAR  POPLAR 

PLANTS  TO  MEET  THE  MINIMUM  STANDARDS  OF  THE  EEC 

AND      THE      MINIMUM      REQUIREMENTS     OF     THE      NAKB 

(NETHERLANDS    GENERAL    INSPECTORATE     FOR    FOREST 

NURSERY  PLANTS].]  Populier  1  1  (I)  13-14  ]NI] 

Differences    between    cultivars    in    response    to   spacing   are    briefly 

discussed. 

Kolster,  H.  W.  1968.  JTRENDS  IN  SALES  OF  PCJPLAR  PLAN  IS.] 

Populier,  Wageningen  5  (2),  (22-7).  (Du.j 

Gives  tables  and  graphs  showing  sales  in  the  Netherlands  in  194H-()7. 

Discusses  various  possible  causes  of  the  decline  in  Poplar  sales  since 

I960. 

Kolstier.  H.  W.    1969.    (POPLAR   CLONES  IN   THE  F.F.C.  COUN- 
TRIES.(  Populier,  Wageningen  6  (5),  (80-2).  (Du.( 
Gives  tables  showing  clones   that  may  be  planted,   those  that  are 
undesirable,   and  clones  whose  import  into  the  Netherlands  should 
be  forbidden. 

Kolster,  H.  W.  1970.  (EXPERIENCE  WITH  DIFFEREN  1  lYPlS 
OF  POPLAR  PLANTING  STOCK  IN  DEMONSTRATION  PI  AN  1- 
INGS  BY  LHE  STICHIING  INDUSTRIE-HOU  1. 1  Populier  7(2). 
(19-27).  (Du.l 

Koster,   R.    1969.  [F.F.C.  TRADE  RFGULAI'IONS  FOR  POPLAR 

PLANTS   AND   CUTTINGS.)    Populier,   Wageningen    6(5).  (74-5). 

(Du] 

Outlines    existing   and    proposed    regulations    to    ensure    both    the 

quality  of  the  material  and  the  suitability  of  the  clones  used. 

Meiden,  H.  A.  van  der.  1964,  [IHF  USE  OF  POPLAR  SFIS.] 
Populier  1  (3):  3-5.  (Du.] 

Papp,  L.  1973.  [THE  STATE  OF  CONCKNIRAIID  PRO- 
DUCTION OF  POPLAR  AND  WILLOW  PROPAGAIING 
MATERIAL.)  Erdo  2  2  (9):  4  1  0-4  1  2.  ]  Hu.  ] 

Roos,  W.  1968.  JTHE  PRODUCTION  AND  fRFAIMINr  OF 
POPLAR  CUTTINGS.  ]  Populier  5  (4);  69.  [Du.] 

Sekawin,  M.  1974.  (APPROVED  POPLAR  CLONES  IN  IIALY.) 
Topola  18  (100/101):   17-19  ]Sh.e.) 

Gives  notes  on  the  13  clones  of  Populus  .V  euramcricana  IP  X 
canadensis  I   and  P.  deltoides  approved  for  commercial  use  in  Italy. 

232.411 

Scheffler,      M.  L.      1970.      [IVVI-NIY-HVF      NHLLION      POPLAR 
PLANTS  IN  20  YEARS.)  Holzzucht  24  (4).  (43-4).  [G.] 
Tabulates  data  on  Poplar  nurseries  in  W.  Germany  and  Poplars  raised 
in  them  in  the  years  1950/51-1969/70. 


232.412 

Edwards.  W.  R.  N..  and  Robert.son,  A.  G.  1971.  WATER  STATUS 
AND  GROWTH  INITIAITON  IN  POPULUS.  Thesis,  Massey  L!ni- 
versity.  New  Zealand  130  pp. 

Marcet,  E.  1974.  VERSUCHE  ZUR  PFLANZUNG  ENTASTFTFR 
PAPPELN.  Holzzucht,  Reinbeck  28,  3/4,  31-35.  (6  Abb.,  1  fab.,  5 
Lit.  .\ng.] 

232.42 

Bowersox  T.  W.,  and  Ward,  W.  W.  1970.  BLACK  POLY- 
ETHYLENE   MUl.C-H    -   AN   ALTERNAFIVF    fO   MECHANICAL 
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CULTIVATION  FOR  ESTABLISHING  HYBRID  POPLARS.  Tree 
Plant.  Notes  21  (1),  (21-4).  (6  refs.] 

Results  indicate  that  success  in  establishment  when  black  poly- 
ethylene mulch  is  used  can  equal  or  exceed  that  of  mechanical 
cultivation. 

Horvath,    L.    1964.    (DEEP   PLANTING   OF    FOREST   PLANTS.] 
Erdo  1  3  (3),  (97-101  +  smries.  in  suppl.).  (Hu.ru. g.] 
Describes  a  deep  ploughing  method  in  which  plants  ca.  100  cm.  high 
are  set  against  an  80-cm.  plough  slice  and  covered  by  the  next  slice. 

Markovic     J     1964.    [TECHNIQUES   AND   NORMS   FOR   WORK 
WITH  A  SPECIAL  AUGER  FOR  DEEP  PLANTING  OF  POPLARS 
IN  SAND.)  Topola,  Beograd  8  (44),  (2  5-7).  2  refs.  [Serb.f.) 
Presents  data  from  trials  with  hand-operated  augers  of  1 1  and  20 
cm.  diam.  making  planting  holes  up  to  3  m.  deep. 

Ostric,    I.     1964.    |THE    USE    OF    EXPLOSIVES    IN    MODERN 
FORESTRY.)  Sum.  List  88  (1/2),  (37-42).  2  refs.  (Serb.e.) 
Gives  details  of  time,   costs  and  quantities  of  explosive  needed  for 
blasting  plan  ting  holes  for  Poplars. 

Prevosto,   M.    1971.    (A  NEW   MACHINE    FOR    PLANTING    POP- 
LARS.] Cellulosae  Carta  22  (5),  (47-55).  [It.f.e.de.) 
Describes  and  illustrates  with  photos,   tests  of  the  prototype  of  a 
French  machine  with  which  Poplars  can  be  planted  at  depths  of  up 
to  3  m. 

Prevosto,  M.  1972.  (USE  OF  NEW  MACHINES  FOR  DEEP 
PLANTING  OF  POPLARS.)  Cellulosa  e  Carta  23(10)  3-15 
[It.f.e.du.,  7  ref.] 

Gives  results  of  large-scale  comparative  trials  in  Italy  during  1971-72 
on  the  economics  of  planting  Poplars  with  the  French  Castelbajac 
drilling  machine  and  the  Italian  Ellettari  screw  auger. 

Roksandic,  P.  1974.  (DEEP  PLANTING  OF  POPLARS  ON  SOILS 
OF  THE  DRAVA-DANUBE  BASIN.)  Sumarski  List  98(12) 
521-528  (Sh.e] 

Discusses  the  problem  of  boring  deep  planting  holes  (3  or  4  m  deep) 
for  Poplars  on  alluvial  soils  in  Yugolsavia. 

Singh,  B.,  and  Monappa,  K.  1968.  EFFECT  OF  DIFFERENT 
DEPTHS  OF  PLANTING  AND  MANURING  ON  THE  GROWTH 
AND  SURVIVAL  OF  POPLARS  IN  THE  RAVINE  LANDS-I. 
Indian  Forester  94  (9):  675-681. 

Singh,  B.,  and  Monappa,  K.  1969.  EFFECT  OF  DIFFERENT 
DEPTHS  OF  PLANTING  AND  MANURING  ON  THE  GROWTH 
AND  SURVIVAL  OF  POPLARS  IN  THE  RAVINE  LANDS-II 
(WATER  BALANCE-CUM-GROWTH  STUDIES).  Indian  Forester, 
95  (8);  532-538. 

Tircomnicu,    C,     and     Rus,    V.     1968.    (MECHANIZATION    OF 

PLANTING  POPLAR  CUTTINGS.]   Rev.  Padurilor  83  (8),  (440-4). 

(Ro.) 

Describes  the  Italian  CIMA  machine  for  planting  cuttings. 

Tromp,  P.  H.M.  1964.  (THE  MECHANISATION  OF  MAKING 
PLANTING  HOLES.)  Populier  1  (2);  4.  (Du.) 


Vidali,      E.,     and     Ascoli,     A.      1972.      (TECHNICAL     DEMON- 
STRATIONS OF  THE  USE  OF  MACHINERY   IN  TREE  PLANT- 
ING.) Cellulosae  Carta  23  (3);  51-54.  (It.f.e.du.) 
Briefly  describes  and  illustrates  trials  of  a  special  hydraulic  soil  auger 
for  planting  Poplar  'poles'  in  holes  3  m  deep. 

Vidali,  E.  1973.  (DEEP  POLE  PLANTING  WITH  TWO-YEAR-OLD 
POPLAR  STOCK:  A  MODERN  AND  RATIONAL  METHOD  OF 
ACHIEVING  BETTER  GROWTH.)  Cellulosae  Carta  24  (6):  53-60. 
(It.f.e.du.,  8  ref.) 

Describes  and  illustrates  the  method,  by  which  2-year-old  Poplar 
'poles'  are  planted  3  m  deep  in  holes  of  9  or  12  cm  diameter  made 
by  an  Elletari  hydraulic  auger. 
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Gusscne,  H.  A.  1965.  DIE  DUNGUNG  DER  PAPPEL.  Landwirtsch. 
Zeitschr.  Nord-Rheinprovinz,  Bonn  46  u.47,  8  S.  Ref.  in:  Silvae 
Genet.,  Frankf./M.  IS  (1966),  5/6,  S.  191. 


Blankenspeck,  H.  1966.  VERSUCHSERGEBNISSE  UBER  DIE 
STARTDUNGUNG  VON  PAPPELN.  Holzzucht,  Reinbek  20,  1/2 
(S.IO,  2  Abb.,  1  Tab.) 


232.43  iii,*, 

Anonymous.     1964.    ROADSIDE    PLANTATIONS.    U.    P.    Forest**'" 
Dept.  Annual  Research  Report,  Silviculture  Sal  Region-Nainital.        '"* 

Adema,    K.    1968.    (AN   EXPLOITATION    SURVEY  OF  POPLAR  i 
PLANTATIONS.)  Populier,  Wageningen  5  (1),  (4-6).  (Du.)  ,^ 

Gives  tables  of  expenditure,  yields  and  profits  of  plantations.  '[1 


Fakirov,  V.  1972.  (GROWTH  AND  YIELD  OF  HYBRID  BLACK 
POPLAR  PLANTATIONS  PLANTED  AT  VARIOUS  INITIAL 
DENSITIES  ON  DANUBE  FLOOD-PLAIN  SITES.)  Gorskostopan-j 
ska  Nauka  9  (1):  37-52.  (Bulg.ru.du.,  9  ref.)  i 


Fakirov,  V.   1972.   (GROWTH   AND  YIELD  OF  HYBRID  BLACKJ 
POPLAR     PLANTATIONS     PLANTED    AT    VARIOUS    INITIAL 
DENSITIES  ON    DRAINED  SITES  NEAR  THE  DANUBE.)    Gor 
skostopanska  Nauka  9  (2):  3-20  (Bulg.ru.du.,  10  ref.) 

Gunzl,    L.     1972.    POPLAR    PLANTED    AT    LARGE    SPACINGsff'': 
ABOVE  SPRUCE.  Schweiz  Pappel-arbeitsgemeinsch  Mitt  21:  9-13. 
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Uiev,  A.,  et  al.  1966.  (EFFECT  OF  DENSITY  ON  THE  GROWTH 
AND     PRODUCTIVITY     OF    POPLAR    PLANTATIONS.)     Nauc.j 
Trud.  Lesotch.  Inst.  Sofija  14,(41-8).  ( 3  refs.  (Bulg.ru.g.) .) 
Tabulates  data  on  the  growth  of  P.  X  'canadensis'  stands  planted  in 
the  Danube  basin  in  I  958  at  spacings  from  3  X  3  m.  to  10  X  10  m 

Iliev,   A.,   Bogdanov,  B.,  et  al.   1970   (GROWTH  AND  YIELD  OF 
POPLAR    PLANTATIONS   AS   A    FUNCTION    OF   STAND   DEN- U 
SITY.)  Gorsko  Stopanstvo  26  (3):  (10-7).  (Bulg.,  3  refs.) 
Tabulates    and   graphs    the    dimensions    and   yield   at    age    12  of, 
plantations  of  mixed  hybrid  Black  Poplars  established  at  spacings  oj^ 
3,  4,  5,  6,  7,  8,  9,  and  10  m.  square. 

!u 
k; 
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medium-quality  soil.  ]^, 

ililON 
Milovanovic,     M.     1967.     (SPACING     IN     PLANTATIONS    ANDly 
POPLAR     GROWTH.)      Topola,      Beograd      11(61/64),     (196-9).!i 
(Serb.f.)  (3tbls.)  ikjj 

Gives  tables  showing  the  mean  height,  d.b.h.,  volume  per  ha.,  and\\i 
volume  increment  of  Populus  'Robusta',  'Istarska',  'Marilandica' andl)g\ 
'Serotina'  at  8  years,  at  spacings  of  3  X  3  to  7  X  7  m. 


Najdenova-Janeva,  C.  1967.  (EFFECT  OF  PLANTING  DENSITY 
ON  THE  TYPE  AND  QUANTITY  OF  ASSORTMENTS  IN 
POPULUS  X  REGENERATE.)  Gorskostop.  Nauka,  Sofija  4(3): 
13-9.  (10  refs.  (Bulg.ru.g.)  4  tbls.) 
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Najdenova-Janeva,  C.   1969.   (EFFECT  OF  STAND  DENSITY  ON 

STEM      TAPER     IN     POPULUS     X     REGENERATA.)      Gorsko|ji,(( 

Stopanstvo  25  (4),  (21-3).  (Bulg.) 

Tabulates  form  quotients  for  spacings  of  I'S  X  1-5,  2X2,  3X3, 

and  4  X  4  m.  and  d.b.h.  8,  10  ...  30  cm. 


Sonnaville,  P.  de.  1967.  (THE  SENSE  OF  DENSE  PLANTATIONS 


WITH 
(Du.) 


A   MIXTURE   OF   TWO   CLONES.)    Populier  6(4):   66-67.l|,^ 


Stern,  R.  C.  1972.  POPULAR  GROWING  AT  CLOSE  SPACING. 
Timber  Grower  No.  44,  20-24  (E.,  Another  version  in  Quarterly 
Journal  of  Forestry  66  (3)  230-235  ) 

Profitability  assessments  indicate  that  growing  at  close  spacing  is 
reasonably  profitable  and  that  coppicing  may  be  even  more  so. 

Szodfridt,  I.  1967.  (THE  ECONOMIC  SPACING  OF  BLACK 
POPLAR  HYBRIDS.)  Erdo  16  (2):  82-4.  (Hu.ru.g.) 

Tronco,     G.     1967.     (DENSE     OR    WIDELY    SPACED    POPLAR 
STANDS?)  Ital.agric.  104  (11):  1  141-62).  ((It.[   E.M.B.) 
Discusses    the   economic   merits   of  different   spacings  for  Poplar 
plantations,  and  compares  the  growing  conditions,  spacings  used  and 
yields  expected  in  Spain,  Latin  A  merica  and  Italy. 
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ranclet,  A.,  Boulay,  M.,  and  Laffray,  D.  1974.  [PRELIMINARY 
rUDIES  ON  ESTABLISHING  COPPICE  STOOLS  OF  POPLAR 
y  'SOWING'  SHORT  CUTTINGS.)  In  Rapport  Annuel,  Associ- 
ion  Foret-Cellulose  249-301  [F.e.de.,  6ref.| 

he  authors  describe  the  possibilities  of  establishing  stands  by 
echanized  'sowing',  directly  in  the  field,  of  very  short  cuttings 
msisting  of  pieces  of  one-year-old  coppice  shoots  taken  from 
year-old  mother  stools. 


ergacz,  J.  1971.  [FUNGI  CAUSING  MORTALITY  OF  POPLAR 
lOPAGATING  MATERIAL  AND  THEIR  CONTROL.]  Erdeszeti 
Utatasok  67  {l):285-298  [Hu.,  13  ref.) 

tscribes  experiments  in  Hungary  on  the  biology  and  chemical 
mtrol  of  Chondroplea  populea  and  Cytospora  spp. 

unzl,  L.  1970.  [AFFORESTATION  TRIALS  WITH  POPLAR 
ilTS.)  Holzzucht  24  (4),  (40-2).  [G.] 

igashi,    S.     1964.     [USE    OF    WILLOWS    IN    ARTIFICIAL    RE- 

EGETATION   FOR   EROSION  CONTROL.)   Res.  Bull.  Exp.  For. 

okkaido     Univ.     23(2),     (151-228     +     13     photos).     179     refs. 

ap.jap.E.) 

eviews  the  literature  and  describes  a  study  of  J 6  species,  including 

1  Willows  and  4  Poplars,  used  for  this  purpose. 

Dister,  H.  W.  1973.  [SHORTENING  [i.e.  TOPPING)  OF  PLANTS 
r  THE  ESTABLISHMENT  OF  POPLAR  PLANTATIONS  - 
lELIMINARY  RESULTS.)  Populier  10(1)  11-12  [Nl.,  1  ref.) 

233  AFFORESTATION 

Jnonymous.    1965.    LADAKH    LANDS   CAN    BE   AFFORESTED. 
dian  Farming,  New  Delhi  1  5  (2),  (22-5). 
escribes    existing    plantations    of  Poplars    and    Willows,    current 
anting  sites  and  techniques,  and  proposals  for  expansion. 

'nnonymous.  1968.  [CULTIVATION  OF  POPLARS  IN  RIPARIAN 
ERRAINS  OF  THE  PO  RIVER;  PROSPECTIVE  DEVELOPMENT 
EALING  ALSO  WITH  THE  APPLICATION  OF  GREEN  PLAN 
O.  2.)  Cremona,  Industria  grafica  editoriale  Pizzorni  64  p.  illus. 
t.l 

irlhel,  H.,  Schubert,  A.,  and  Wunsche,  M.  1965.  [REVEGETA- 
lON  OF  THE  ESPENHAIN  SPOILMOUND.)  Wiss.  Z.  Tech.  Univ. 
resden  14  (3;  4),  (505-20;  833-42).  22  refs.  [G.g.)  N.L.L. 

lonaru,  A.  1969.  ON  THE  ESTABLISHMENT  OF  POPLAR  AND 
ILLOW  CULTURES  ON  SOME  LANDS  COVERED  BY  REEDS. 
ev.  Padurilor  84  (6):  273-274.  [Ro.) 

avis,  G.  1964.  SECOND  YEAR  RESULTS  OF  HY  BRID  POPLAR 
EST  PLANTINGS  ON  BITUMINOUS  STRIP-MINE  SPOILS  IN 
LNNSYLVANIA.  U.S.  For.  Serv.  Res.  Note  Ntheast.  For.  Exp. 
!a.  No.  NE-19,  pp.  7,  2  refs. 

esults  suggest  that  several  clones  will  be  suitable  for  revegetating 
I  but  the  most  acid  (pH  3-1-3.3)  banks. 

iaconu,    M.,    Tracl,    C,   et    al.    1971.    [THE    UTILIZATION    OF 
AISED  GRAVEL  BANKS  IN  RIVER  CHANNELS  FOR  FOREST 
LANTATIONS.)     Stud.    Cere.    Inst.    Cere.    Silvice    (Ser.    I,    Silv.) 
35-50).  [Ro.e.ru.,  14  ref.) 
summary    of  Rumanian    experience   in    the   afforestation    and 

''     abilization  of  shifting  and/or  coarse  alluvial  deposits  ranging  from 

!     md  to  shingle. 

uhme,  H.  1974.  (POSSIBILITIES  OF  FOREST  POPLAR  CUL- 
IVATION  IN  NORTHERN  GERMANY.)  Holzzucht,  Reinbek  28, 
/2,  8-1  I,  [4  Abb.,  11  Lit.  Ang.) 

redou,  C,  and  Pauly,  T.  1974.  [CAN  RUBBISH  DUMPS  COM- 
OSED  OF  DOMESTIC  REFUSE  BE  PLANTED  WITH  TREES?) 
,evue  Forestiere  Francaise  26(1)  81-90  |F.,  15  ref.) 
'  ^'iscusses,  in  the  light  of  experience  in  France,  Britain,  Germany  and 
witzerland,  the  prospects  for  successful  establishment  of  tree 
oecies  on  rubbish  dumps. 

risen,  G.    1974.  [POPLAR  PLANTATIONS  WITH  A  TWO-YEAR 
■    '.OTATION.j  Cellulosae  Carta  25  (9):  10-21.  [  It. f.e.de.,  4  ref.) 
'     'eports  the  results  of  nursery  experiments  on  Populus  '1-214'  to 


determine   total  biomass  production  (stemwood,  branchwood  and 

bark). 

Gruneklee,  H.  G.  1965.  [REVEGETATION  OF  WASTE-LAND  IN 
THE  RUHR  CONURBATION.)  Forst-  u.  Holzw.  20  (22),  (504-10) 
11  refs.  [G.) 

Guldemond,  J.  L.  1971.  (PLANTING  POPLAR  ON  REFUSE- 
DEPOSITS.)  Populier  8  (2):  30-34.  (Du.) 

Gunz,  L.  1971.  [GUIDELINES  FOR  THE  AFFORESTATION  OF 
MARGINAL  AGRICULTURAL  SITES,  WITH  SPECIAL  REFER- 
ENCE TO  FAST-GROWING  SPECIES.)  Allg.  Forstztg.  82  (10), 
(287-91).  [De.,  8  ref.) 

Discusses  chiefly  combinations  of  species,  spacing,  establishment 
and  tending,  for  marginal  sites  with  a  good  nutrient  status  and  water 
supply. 

Hesmer,  H.,  and  Gunther,  K.  -H.  1966/1968.  [PLANTING  TRIALS 
AND  EXPERIENCE  WITH  REFORESTATION  ON  THE 
PSENDOGLEY  SITES  OF  THE  KOTTENFORST  [N.W.  GER- 
MANY). I.  HARDWOODS.  II.  CONIFERS.)  Forstarchiv  37(1), 
(1-26):  39  (l),(l-23).  (G.) 

Discusser  results  of  reforestation  trials  dating  mostly  from  the  early 
I950's,  on  a  war-devastated  plateau  of  400  ha.  near  Bonn 
characterized  by  waterlogging  and  late  frosts. 

Lorio,  P.  L.,  Jr.,  Gatherum,  G.  E.,  and  Shrader,  W.  D.  1964.  TREE 
SURVIVAL  AND  GROWTH  ON  IOWA  COAL-SPOIL  MATE- 
RIALS. Spec.  Rep.  la.  Agric.  Exp.  Sta.  No.  39,  pp.  12.  21  refs. 
Presents  measurements  after  7-8  years  of  plantations  of  10  conifer 
and  6  broadleaved  species  on  several  classes  of  coal  spoil  materials  in 
S.E.  Iowa. 

Margus,  M.  1973.  (CHOICE  OF  TREE  SPECIES  FOR  PRO- 
TECTIVE STANDS  ON  LEVELLED  OPEN-CAST  ROCK- 
PHOSPHATE  WORKINGS.)  Metsanduslikud  Uurimused  10, 
200-225.  (Ee.ru.de.,  19  ref.) 

Describes  ttials  in  1963-70  with  33  species  of  trees  and  shrubs  on 
old  rock-phosphate  open-cast  sites  at  Maardu,  Estonia,  where  the  P 
content  of  the  fine  soil  was  20-30  times  higher  than  in  the  soils 
normally  afforested. 

Mejstrik,  V.  1974.  ECOLOGY  OF  MYCORRHIZAE  OF  TREE 
SPECIES  APPLIED  IN  RECLAMATION  OF  LIGNITE  SPOIL 
BANKS.  Nova  Hedwigia  22(3/4):  675-698.  (E.f.)  From  Review  of 
Plant  Pathology  54,  1  124. 

Morawski,  S.  1967.  (POWER-STATION  WASTE  HEAPS  -  TYPES 
AND  AFFORESTATION  TRIALS.)  Sylwan  1 1  1  (9),  (47-56).  [11 
refs.  (Pol.rii.e.) .) 

Discusses  slag/ash  and  pure  ash  heaps  in  Poland,  and  the  results  of 
recent  afforestation  trials. 

Morawski,  S.  1968.  (RESULTS  OF  AFFORESTATION  TRIALS 
ON  WASTELAND  AFTER  ZINC  AND  LEAD  MINING.)  Sylwan 
112  (2),  (47-54).  [5  refs.  (Pol.ru.e.) .) 

Gives  results  of  investigations  of  Polish  plantings  7  and  10  years  old, 
comprising  )  20  tree  and  shrub  species. 

Moroz,  P.I.  1972.  ON  THE  ESTABLlSHMhN  f  OF  POPULUS 
STANDS  ON  LIGHT-TEXTURED  FRESH  SOILS  Wl  IHOUT 
HAND  CARE  IN  THE  DNIEPROPETROVSK  DISIRICT.  Visnyk 
Sil's'kohospodar  Nauk  5:  74-76.  [Ukr.| 

Pankov,  Ya.  V.,  Ivanov,  F.  E.,  and  Andryushchenko,  P.  1'.  1974. 
[POPLAR  PLANTATIONS  FOR  THE  REHABILITATION  OF 
WASTELANDS  IN  THE  KURSK  MAGNETIC  ANOMALY.]  Lesnoi 
Zhurnal  17  (6):  21-23  [  Ru.  J  ref.) 

Concluded  that  Poplars  are  extremely  promising  for  the  rapid 
rehabilitation  of  these  sites. 

Fetrukhnov.  V.  P.  1969.  THE  GROWTH  OF  POPULUS  STANDS 
ON  RECLAIMED  LANDS  OF  THE  UKRAINIAN  POLES'E. 
Lesovod  Agrolesomelior  18:  150-157.  (Ru.) 

Podzharov,  V.  K.  1974.  [USE  OF  WORKED-OUT  PEAT  DEPOSITS 
FOR  FORES  IRY.)  Lesokhozyaistvennoe  osvoenie  torfyanykh 
vyrabotok.  Minsk,  USSR;  Uradzhai.  120  pp.  (Ru.,  1  19  ref.,  BLL.) 
On  the  basis  of  research  and  experience  mainly  in  Belorussia  on 
areas  left  after  large-scale  peat  harvesting,  the  author  describes  the 
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properties  of  bottom  peats  and  residual  peats  in  relation  to  their 
suitability  for  afforesta  tion. 

Poel,  A.  J.  van  der.  1968.  [POPLAR  AFFORESTATIONS  IN  THE 
NEW  POLDER.  OOSTELIJK  FLEVOLAND.)  Populier  5(4): 
64-66.  |Du.) 

Ranft,  H.  1965.  [FIRST  STAGE  OF  REVEGETATION  OF  THE 
ERZGEBIRGE  SPOIL  MOUNDS.]  Sozial.  Forstw.,  Berl.  S  (8), 
(237-9,  242).  (G.g.) 

Pioneer  or  nurse  species  such  as  Alders  or  Robinia,  and  crop  species, 
including  Poplars  and  Aspen,  Imve  been  planted.  The  use  of 
containers  and  of  larger-than-usual  transplants  improved  survival. 

Safar,  J.  1968.  [PROBLEMS  OF  AFFORESTATION  IN  THE 
LITTORAL  KARST  REGION  [OF  JUGOSLAVIA].]  Sum.  List 
92(3/4),  (147-53).  [Serb.e.] 

Reviews  the  past  history  of  afforestation  in  this  region  and 
recommends  for  the  wetter  soils  adjacent  to  fresh  or  salt  water, 
Populus  spp. 

Schlatzer,  G.  1964.  [SOME  PROBLEMS  OF  PLANTING  UNDER 
EXTREME  CONDITIONS.]  Dansk  Skovforen.  Tidsskr.  49(3), 
(79-98).  [Dan.e.e.] 

Describes  planting  experiments  in  J 958-63  on  two  parts  of  a  site 
strip-mined  for  lignite. 

Tarcevskij,    V.  V.,    and    Hamidulina,    M.  V.    1966.    [AFFORESTA- 
TION OF  SPOIL  MOUNDS.]  Lesn.  Hoz.  19  (12),  (28-9).  [Ru.] 
Reports  trials  in  the  Urals  and  Kuzbas  regions  on  the  establishment 
of  trees  and  shrubs  on  ash  spoil  mounds  (from  power  stations).  Ball 
planting  of  Poplar  is  possible,  even  on  pure  ash. 

Toth,  B.  1965.  [FORTY  YEARS'  RESEARCH  RESULTS  ON  THE 

AFFORESTATION  OF  SZIK  SOILS  IN  HUNGARY.]   Ungarische 

Forstwissenschaftliche     Rundschau,     Budapest     (107-17,     173-82). 

[G.Ru.] 

Discusses    the   activities   of  the   research    institute   for  szik   soils, 

including    soil    classification,    ameliroation,    species  planted    (with 

special  reference  to  Poplars)  etc. 

Vis,  T.  1970.  [INVENTORY  OF  THE  GROWTH  OF  SOME  TREE 
SPECIES  ON  MARINE  CLAYS  AND  SANDS  IN  ZEELAND.)  Ned. 
Bosb.  Tijdschr.  42  (1),  (14-29).  [Du.e.,  9  refs.| 

Results  of  a  study  of  height  growth  of  Populus  'Robusta'  and  P. 
'Zeeland',  on  a  number  of  plots  with  different  soil  textures  are  given 
in  graphs  with  English  legends  and  tables. 

Werner,  K.  1973.  RECLAMATION  OF  LAND  DAMAGED  BY 
OPEN-CAST  MINING  -  METHODS  AND  RESULTS.  Biological 
Conservation  5  (4):  277-280  (E.,  16  ref.,OBD.| 

A  brief  report  on  legislation  and  research  and  on  the  objects  of 
reclamation  and  successes  in  the  German  Democratic  Republic. 
Afforested  sites  have  been  stocked  mainly  with  Populus  spp. 

Zastenskii,  L.  S.  1974.  (GROWING  FORESTS  ON  WORKED-OUT 
PEAT  DEPOSITS.]  Lesovyrashchivanie  na  vyrabotannykh  torf- 
yannikakh.  Moscow,  USSR;  Lesnaya  Promyshlennost'.  128  pp. 
|Ru.,  28  ref.,  BLL.] 

Particular  attention  is  paid  to  the  use  of  machinery  in  the 
establishment  of  plantations  on  these  sites. 

233.32 

Danszky,  Istvan.  1970.  FORSTPFLANZENERZEUGUNG  IN 
UNGARN.  Allgem.  Forstz.,  Munchen  25,  43  [S.  934,  2  Abb.] 


235  UNDERPLANTING,  ADVANCE  PLANTING  ETC. 

NURSES  AND  FORMATION  OF  MIXTURES. 

INTERPLANTING  OF  INFERIOR  GROWTH 

Lavezzini,  A.  1971.  LE  CONSOCIAZIONI  DEI  PIOPPETI;  CROPS 
INTERPLANTED  IN   POPLAR  STANDS.  Esso  Agr.  2:  24-25  [It.] 

Piotrowski,  J.  B.  1974.  [USING  POPLAR  PLANTATIONS  FOR 
THE  PRODUCTION  OF  SPRUCE  CHRISTMAS  TREES.)  Sylwan 
1  18  (9):  39-49  [Pol.ru.e.,  37  ref.] 

Describes  experience  in  several  forest  districts  in  SW  Poland  where 
Christmas  trees  (Picea  abies)  had  been  grown  between  the  rows  in 
Poplar  plantations  for  the  first  7  years. 
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Leibundgut,  Hans.  1969.  PAPPELN  ALS  BAUMARTEN  DES 
VORWALDES.  Holzzucht,  Reinbek  23,  1,  1-5.  [6  Abb.,  2  graph. 
Darst.) 
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Brundl,  L.,  and  Tompa,  K.  1969.  [INTERPLANTING  POPLARS 
WITH  OSIER  WILLOWS.]  Erdo  18  (6):  269-73.  [Hu.ru.g.]  (2  figs. 
2  tbls.] 

Red  Ko,  G.I.  1966.  [TRIAL  OF  POPLAR  AS  AN  ASSOCIATE 
SPECIES  IN  OAK/PINE  PLANTATIONS  IN  THE  UKRAINE.) 
Lesn.  Z.,  Aihangel  sk  9  (6):  38-40  +  1  tbl.  [Ru.] 

236  CARE  OF  REGENERATION  OR  PLANTATIONS 
IN  THE  INITIAL  STAGES  OF  ESTABLISHMENT 

Beky,  A.,  Gergacz,  J.,  Halupa,  L.,  and  Kovacs,  F.  1971.  [CHEMI- 
CAL WEED  CONTROL  IN  THE  POPLAR  STANDS  OF  THE 
HANSAG  REGION.]  Erdeszeti  Kutatasok  67(1):  189-202.  (Hu., 
17  ref.] 

Reports  trials  of  Dikonirt  [2,  4-D]  at  2-3  kgjha  with  Sys  67 
Omnidel  [dalaponj  at  5-40  kgjha  for  the  control  of  tall  weeds  and 
grasses  in  4-  and  7-year-old  stands  of  hybrid  Black  Poplars. 

Beky,  A.,  Gergacz,  J.,  Halupa,  L.,  and  Kovacs,  F.  1974.  [THE 
ECONOMIC  EFFECTIVENESS  OF  CHEMICAL  WEEDING  IN 
POPLAR  STANDS.)  Erdo  23  (5):  229-233.  [Hu.ru.e.) 
The  recommended  treatment  is  3  kgjha  Dikonirt  (2,  4-D)  +  10  kgjha 
Sys  67  Omnidel  applied  twice  in  the  first  year  and  once  in  the 
second  and  fourth  years. 

Byrnes,  W.  R.,  and  Merritt,  C.  1966.  RESPONSE  OF  PLANTED 
HARDWOOD  SPECIES  ON  OLD-FIELD  SITES  TO  WEED  CON- 
TROL. Abstr.  Mtg.  Weed  Soc.  Amer.  (29-30).  [From  abstr.  in  Weed 
Abstr.  16  (5),  (No.  1700).  O.  W.) 

The  response  of  Liriodendron  tulipifera  and  Populus  sp.  to  intensive 
culture,  including  chemical  and  mechanical  weed  control,  was 
evaluated  on  bottomland  sandy  loam  and  upland  silt  loam. 
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Byrnes,  W.  R.,  and  Murray,  G.  1968.  PLANTED  HARDWOODS 
RESPOND  TO  WEED  CONTROL  ON  BOTTOMLAND  SITES. 
Abstr.  in  Hroc.  23rd  Nth.  Cent.  Weed  Control  Conf.  (34-6).  From 
abstr.  in  Weed  Abstr.  1971  20  (2),  (No.  716).  OW.] 
Simazine  at  3-15  lb  +  aminotriazole  at  T05  Ibjacre  were  applied 
annually  for  2-3  years  to  control  broadleaved  weeds  among  1-  to 
3-year-old  rooted  cuttings  of  Populus  X  eugenei  planted  on  a  sandy 
loam  soil. 

Cunningham,  F.  E.,  and  Sowers,  D.  W.,  Jr.  1965.  SIMAZINE  NO 
SUBSTITUTE  FOR  CULTIVATION  IN  HYBRID  POPLAR  PLAN- 
TATIONS. Tree  Plant.  Notes  No.  70,  (2  1-6).  8  refs. 

Garyphalos,  I.  1971.  PRIVATE  POPLAR  CULTIVATION  IN 
GREECE  AND  ITS  PROBLEMS.  Dassika  Chron.  13(150):  16-25. 
[Fin.  I 

Gildemyn,  H.    1966.  [CHECK  DUE  TO  ROTARY  CULTIVATION 
IN  A  YOUNG  POPLAR  PLANTATION  ON  A  MOIST  SOIL.)  Bull. 
Soc.  For.  Beig.  73  (2),  (89-99  +  1  piate).  8  refs.  [  F.  | 
Contrary    to  general  experience  elsewhere,   cultivation   apparently 
had  no  effect  on  increment. 

Hoffmann,  G.  1  965.  |  PHYSIOLOGICAL  STUDIES  ON  PLANTS  AS 
A  BASIS  FOR  DETERMINING  THE  BEST  TIMES  FOR  TENDING 
IN  PLANTATIONS.)  Sozial.  Forstw.,  Berl.  15(10),  (294-9  + 
smries.).  14  refs.  [G.ru.e.] 

Discusses  the  effect  of  shading  and  root  competition  by  weeds,  and 
presents  a  preliminary  E.  German  timetable  of  preferred  and 
permissible  dates  for  mechanical  weeding  in  spring. 

Kazantsev,  I.  lA.  1971.  CULTURE  OF  POPLAR  VARIETIES 
UNDER  CONDITIONS  OF  VOLGA-AKHTUBA  FLOOD  PLAIN. 
Les.  Khoz  1  2:  29-31.  ]Ru.) 

Krinard,  R.  M.  1964.  CULTIVATION  STILL  BEST  METHOD  OF 
WEED  CONTROL  IN  DELTA  COTTONWOOD  PLANTATIONS. 
Mississippi  Farm  Research,  State  College,  Miss.  27  (5):  (8).  C.G.B. 
Six  chemical  treatments  were  tried,  but  none  controlled  the  weeds 
(chiefly  Johnson  grass)  beyond  May,  and  results  were  poor. 
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iCurdi,  I.  1972.  [THE  CONTROL  OF  AGROPYRON  REPENS.) 
irdo  21  (4):  154-159.  (Hu.ru.e.) 

n  a  trial  plot  of  hybrid  Poplar  regularly  tended  by  spraying  with 
Jys  67  Ornnidel  (dalapon),  the  volume  c.a.i.  at  12  years  of  age  was 
f.7  times  that  of  an  adjacent  untended  plot  infested  with  A.  repens. 

Wuller,  R.,  and  Schmidt,  G.  1964.  (USE  OF  HERBICIDES  IN 
WEAR  PLANTING.!  Sozial.  Forstw.,  Berl.  14  (5):  (151-2).  |G.] 
'hows  the  savings  in  DM. /ha.  made  by  chemical  weeding  6-year 
'opulus  X  berolinensis  and  4-  and  5-year  P.  x  marilandica  and  P.  x 
egenerata. 

Jjvari,  F.  1969.  (THE  EFFECT  OF  CHEMICAL  WEED  CONTROL 
W  THE  GROWTH  OF  A  POPLAR  STAND.)  Erdo  18  (1),  (31-3). 
HujiU.g.] 

236.1 

Colster,  H.W.  1969.  [PLASTIC  SHEETING  IN  WEED  CONTROL 
N  POPLAR  PLANTATIONS.)  Populier,  Wageningen  6(2):  25-31. 
Du.)  ]5  sets  of  figs.  12  tbls.) 

Suldemond,  J.  L.,  and  Oldenkamp,  L.  1967.  [CONTROL  OF 
:OPPICE  IN  POPLAR  PLANTATIONS.)  Populier  4(2):  32-33. 
Du.) 

237  AMELIORATION  OF  FOREST  SITES 


Anonymous.  1965.  [PROCEEDINGS,  5TH  WORLD  FERTILIZER 
IGNGRESS,  ZURICH  1964. |  Centre  International  des  Engrais 
:himiques  (CIEC).  pp.  ca.  400.  Many  refs.  [G.F.  or  It.)  H.S.B. 


Anonymous.      1965.      [FERTILIZERS     IN      FORESTRY.) 
Forstzeitschr.  20  (1  6/1  7),  (241-64).  26  refs.  [G.) 


Allg. 


Borsdorf,  W.   1965.  [THE  EFFECT  OF  MINERAL  FERTILIZERS 
3N    GROWTH    AND    OVEN-DRY    DENSITY    OF    YOUNG    POP- 
LARS.) Arch.  Forstw.  14  (1),  (61-78).  33  refs.  [G.g.ru.e.) 
Describes  trials  from  cuttings  on  a  poor  sandy  soil  fertilized  with 
NPK  at  respectively  5,  10  and  15  g./sq.m. 

Charlon,  J.,  and  Gouere,  A.  1969.  [FOREST  FERTILIZING  AND 
BASIC  SLAG.)   S.N.S.T.  [Societe  Nationale  de  la  Scorie  Thomas), 
Paris.    |[F. )     From    review    in    C.R.,    Acad.    Agric.   France    5  5(8), 
(613-4).  [F.)  A.P.B.] 
A  booklet  giving  the  results  of  fertilizer  experiments. 

Czerney,     P.,     and     Fiedler,     H.J.     1969.     ]POT     TRIALS    WITH 
WERMSDORF    SILTY    LOAM    ON    THE    EFFECT    OF    FERTI- 
LIZERS   ON     SOME    CONIFERS    AND    HARDWOODS.)     Arch. 
Forstw.  18  (2),  (133-53).  )  8  refs.  (G.g.ru.e.) .) 
Poplar  responded  best  to  balanced  fertilizing. 


Decollogny,  P.  1965.  [AN  UNUSUAL  FILTERING  STATION  FOR 
EFFLUENTS.)  Foret,  Neuchatel  19  (1),  (7-10).  ]  F.)  4  photos. 
A    Swiss  mountain    village   conducted  its  domestic  effluents   to  a 
coppice  forest.  Planted  poplars  grew  very  well  and  produced  a  thick 
layer  of  humus  of  excellent  filtering  capacity. 

Dragun,  W.   1964.  (IRRIGATING  POPLAR  PLANTATIONS  WITH 

SEWAGE    EFFLUENTS.)     Zeszyty    Problemowe    Postepow    Nauk 

Rolniezych,  Warszawa  No.  47,  (169-81).  3  refs.  (Pol.pol.ru.g.ru.g.) 

H.S.B. 

4     'Robusta'  plantation    irrigated    with   purified   town   effluent  at 

1700-1800  mm. /year,  exceeded  an  unirrigated  control  in  leaf  size, 

vigour,  length  of  growing  period  and  increment  in  height  and  diam. 


Ganchev,  A.,  and  Ganchev,  P.  1971.  (SOIL  MOISTURE,  GROWTH, 
AND  DEVELOPMENT  OF  SOME  POPLARS.)  Gorsko  Stopanstvo 
27(10),  (3-7).  (Bulg.) 

Tabulates  data  on  the  monthly  height  and  diameter  growth  of  12 
species  and  clones  of  Poplar  in  plantations  in  Bulgaria,  with  and 
without  irrigation. 

Hubener,  E.  1973.  [WASTE  WATER  DISPOSAL  AREAS  IN 
FORESTS:  A  CONTRIBUTION  TO  SAFEGUARDING  THE  EN- 
VIRONMENT.) Sozialistische  Forstwirtschaft  23  (7):  210-211,220 
[De.,  2  ref.) 

\A  general  account  describing  the  advantages  of  forest  land  for  this 
purpose  and  the  choice  of  the  site  and  species. 


Ivannikov,  S.  P.,  and  Isarev,  A.  P.  1971.  [POSSIBILITIES  OF 
GROWING  POPLARS  WITH  WASTE  WATER  IRRIGATION.) 
Lesn.  Khoz.  (1),  (39-45).  [Ru.) 

Junack,  H.  1966.  [RESULTS  OF  FERTILIZER  TRIALS  IN 
YOUNG  PLANTATIONS  BY  THE  FORSTLICHE  VER- 
SUCHSRING  NIEDERSACHSEN  [FORESTRY  RESEARCH 
GROUP,  LOWER  SAXONY  |.)  Aus  dem  Walde,  Hannover  No.  11, 
pp.  188  +  10  photos.  [10  refs.,  [G.g.).) 

Methods  of  evaluation  and  effects  on  surx'ival  and  stand  structure 
are  discussed. 

Leroy,  P.  1969.  [FERTILIZER  TREATMENT  OF  POPLAR: 
PRESENT  KNOWLEDGE  AND  DIFFICULTIES  OF  ITS  APPLI- 
CATION.) Rev.  for.  franc.  21(3),  (163-82  +  smries.)  |26refs., 
[F.f.e.g.span.|.| 

An  attempt  to  summarize  present  knowledge  on  the  nutrition  and 
growth  of  Poplars  in  France.  Different  types  of  Poplar  site  are 
described,  the  problems  of  nutrition  that  they  present  are  con- 
sidered, and  the  nutritional  requirements  and  rooting  habits  of 
Poplars  are  discussed.  The  results  of  fertilizer  trials  on  Poplars  in 
various  European  countries  are  reviewed,  and  problems  of  compe- 
tition by  herbaceous  species  and  of  the  relationship  between 
fertilizer  applications,  frost-cracks  and  resistance  of  Poplars  to  fungi 
are  examined.  Fertilizer  treatments  in  nurseries  and  plantations  to 
improve  growth  and  yield  without  heavy  expenditure  are  proposed. 
It  is  admitted,  however,  that  fertilizer  technique  in  Poplar-growing  is 
still  imperfect. 

Meiden,  H.  A.  van  der.  1964.  [APPLICATION  OF  K  FERTILIZERS 
TO  POPLAR. I  Kali,  Amsterdam  6(59),  (295-301  +  4  photos). 
(Du.)  P.O. 

Leaf  and  soil  analyses  showed  K  deficiencies  on  many  of  the  main 
Poplar  sites  of  the  Netherlands. 

Meiden,  H.  A.  van  der.  1964/1965.  [FERTILIZATION  OF  POP- 
LAR WITH  K.)  Foret  privee,  Paris  No.  40,  (123-7);  41,  (109-212). 
IF.) 

Summarizes  the  results  of  foliage  and  soil  analyses  in  1  7  Poplar 
plantations  in  different  parts  of  the  Netherlands. 

Mllewski,  J.,  and  Zajaczkowski,  K.  1971.  )TRIAL  IN  INCREASING 
THE  INCREMENT  OF  A  POPLAR  PLANTATION  ON  A  POOR 
SITE  BY  MEANS  OF  MINERAL  FERTILIZING.)  Prace  Inst.  Bad. 
Lesn.  No.  398/400,  (3-27).  )Pol. ru.de.,  20  ref.) 

Schonnamsgruber,  H.  1965.  NEUERE  UNTERSUCHUNGEN  UBER 
DIE  KALIDUNGUNG  VON  PAPPELN  IN  HOLLAND.  Allg. 
Forstv.,  Munchen  20  (16/17):  260-262.  (3  Tab.,  Lit.  Ang.) 

Themlitz,  R.  1965.  jNUTRIENT  UPTAKE  AND  DRY-MATTER 
PRODUCTION  OF  DIFFERENT  TREE  SPECIES  ON  A  SITE 
WITH  HIGH  WATER  TABLE,  AFTER  FERTILIZING, 
ESPECIALLY  WITH  RHENANIA  PHOSPHATE.)  Schr  Reihe 
Forstl.  Fak.  Univ.  Gottingen  33.  (2  I  7-37).  9  refs.  ( G.g. ) 
Discusses  a  trial  at  Gartow  with  Rhenania  phosphate  and /or 
calcareous  marl  in  a  mixed  plantation  of  Poplar,  Spruce  and  Alder. 

Weetman,  G.F.  1968.  THE  NITROGEN  FERl  ILIZATION  OF 
THREE  BLACK  SPRUCE  STANDS.  Woodl.  Pap.  Pulp.  Pap.  Res. 
Inst.  Can.  No.  6,  pp.  45.  )  28  refs.  [E.e.f.).) 


Meiden,  H.  A.  van  der.   1965. 
Populier  2  (3):  4-6.  (Du.) 
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jPOPLAR  DEMANDS  NITROGEN!) 


Wittmann,  R.  1966.  HINWEISE  ZUR  PAPPELDUNGUNG.  Forst- 
Holzwirt.  Hann.  21  (5):  110-111.  (6  Abb.)  Erganzung  zu  obigem 
Beitrag  in  H.S,  S.l  10  -  Forst-Holzvvirt,  Hann.  21  (7):  173-174. 

Societe  Nationale  de  la  Scories-Thomas.  [n.d.)  [FOREST  FER- 
TILIZING AND  BASIC  SLAG.)  S.N.S.T.  (Societe  Nationale  de  la 
Scories-Thomas).  Paris,  pp.  81.  )  F. ) 

An  illustrated  booklet  on  the  effects,  method  of  application  and 
economic  advantages  in  plantation  silviculture  of  basic  slag  fertilizer. 

238  TIMBER  PLANTATION  CROPS  REQUIRING 
SPECIAL  TREATMENT 


Anonymous.    1965.    (SPECIAL    NUMBER:    POPLARS. 
Holzw.  20(12),  (257-69).  11  refs.  (G.) 


Forst-   u. 
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Includes:  Poplar  species  and  varieties,  with  special  reference  to  their 
silvicultural  desirability  in  N.  W.  Germany. 

Anonymous.  1966.  EINE  VORHERSAGE  ZUR  ANPFLANZUNG 
VON  PAPPELSORTEN  IN  DEN  NEIDERLANDEN.  Populier, 
Wageningen  1,  13-15,  2  Tab.  Ref.  in:  Holzzucht,  Reinbek 
21  (1967),  1/2,  S. 23. 

Anonymous.    1966.   (EXPERIMENTS  ON   POPLAR  GROWING.] 
[Publ.)  Assoc.  For.-Cell.,  Paris  No.  3.  pp.  87  +  2  maps.  (F.g.e.) 
Describes  experiments   on   Poplar  growing  (mainly   with  Populus 
'1-214')   in   the  Isere    Valley,    the  Paris  basin,   and   the  Dordogne, 
during  1960-65. 

Anonymous.  1967.  (SPECIAL  NUMBER  ON  GROWING  POPLARS 
AND  WILLOWS  IN  JUGOSLAVIA  IN  1956-66. j   Topola,  Beograd 
1  1  (61/64).  pp.  224  +  (16).  (Many  refs.  (Serb.f.g.e.j .] 
Included  papers  on  Poplar  plantations  in  different  parts  of  Jugo- 
slavia and  their  growth  and  yield. 

Anonymous.  1968.  [POPLAR  CULTIVATION  IN  BULGARIA.] 
Gorsko  Stopanstvo  24  (9),  (1-80).  [Bulg.] 

A  special  number  consisting  of  15  papers  on  various  aspects  of 
Poplar  cultivation  in  Bulgaria. 

Anonymous.   1968.  A  SURVEY  OF  POPLAR  PLANTATIONS  IN 
ENGLAND  AND  WALES.  Bryant  &  May  Ltd.,  London,  pp.  14 
Presents,  in  tables  and  graphs,  the  results  of  a  survey  of  private  and 
state-owned  plantations  as  a  potential  source  of  match  timber  for 
Bryant  and  May  Ltd. 

Anonymous.  1972.  JPROBLEMS  IN  GROWING  POPLARS  AND 
WILLOWS.]  Problemi  na  topolovoto  i  v'rbovoto  stopanstvo.  Bul- 
garia, Zemizdat.  149  pp.  [Bulg.] 

A  compilation  of  information,  derived  from  research  and  experience 
in  Bulgaria,  with  contributions  by  several  Bulgarian  authors  on 
various  aspects  of  the  intensive  cultivation  of  Poplars  and  Willows. 


Anonymous.     1972.     RESEARCH    ON    POPLAR    GROWING    IN 

HUNGARY.    Erdeszeli    Kutatasok   68(2)    5-40,    85-107    [E.F.,   18 

ref.] 

Several  papers  summarizing  the  progress  on  various  aspects. 

Anonymous.  1973.  (THE  POPLAR:  [A  NOTE]  FOR  PRIVATE 
POPLAR  GROWERS.]  Foret  Privee  Francaise  No.  94,  62-89  [F.J 
An  illustrated  note  giving  advice  on:  the  main  types  of  Poplar  grown 
in,  and  suitable  for,  different  parts  of  France. 

Anonymous.  1973.  POPLAR-GROWING  IN  THE  NETHERLANDS. 

Populier  10(2)  22-50  (E.NLf.) 

A  special  number,  containing  seven  main  articles. 

Bani,  A.  1965.  (POPLAR  CULTURE  IN  THE  PO  DELTA.]  Monti  e 
Boschi  16  (5):  1  1-28.  (It.)   [9  photos.  8  this.] 

Bani,  A.  1971.  (POPLAR-GROWING  IN  THE  LOW  PARTS  OF 
FERRARA  PROVINCE  AND  ITS  PROSPECTS.]  Cellulosa  e  Carta 
22(5),  (65-9).  (It.] 

Discusses  the  silvicultural  and  economic  implications  of  research  on 
Poplar-growing  in  the  low-lying  coastal  parts  of  eastern  Ferrara 
province  adjoining  the  Po  delta. 

Bani,  A.  1973.  (FACTORS  THAT  PREVENT  THE  EXTENSION 
OF  POPLAR  GROWING  IN  THE  SANDY  SOILS  OF  THE  PO 
DELTA.]  Cellulosa  e  Carta  24  (7)  33-43  [It.f.e.de.] 

Barbina,  A.  1967.  (POPLAR  CULTIVATION  IN  THE  FRIULI- 
VENEZIA  GIULIA  REGION.)  Monti  e  Boschi  18(2):  38-45.  (2 
refs.  as  footnotes.  (It.)  6  photos.] 

A  general  account  of  Poplar  growing  in  the  region  covering 
silviculture,  climatic  and  biological  hazards  and  marketing. 

Barr,  N.  1969.  POPLARS:  PLANTING  AND  PRUNING.  Repr.  from 
New  Zealand  Farmer  90  (6):  47. 

Recommends  the  direct  planting  of  large  setts  and,  to  ensure  veneer 
quality,  pruning  in  January  or  February. 

Becher,  R.  1964.  PAPPEL  UND  BAUMWEIDE  ZUR  HOLZZUCHT 
UND  LANDSCHAFTSGESTALTUNG.  Allg.  Forstz.,  Munch. 
19  (32/33):  499-500.  [3  Photo.) 


Becher,  R.  1967.  AUS  DER  TATIGKEIT  DER  LANDESGRUPPE 
NORDWESTDEUTSCHLAND  DER  GESELLSCHAFT  FUR  FLUR- 
HOLZANBAU  UND  PAPPELWIRTSCHAFT  e.V.  IN  DEN  JAHREN 
1960  BIS  1966.  Holzzucht,  Reinbek  21  (1/2):  17-18. 

Becher,  R.  1968.  JAHRESTAGUNG  DER  GESELLSCHAFT  FUR 
FLURHOLZANBAU  UND  PAPPELWIRTSCHAFT  IN 
SCHWETZINGEN  AM  10.  UND  1  I.MAI.  Forst-Holzwirt.  Hann. 
23  (18):  383-384.  (1  Abb.) 

Bergmann,  Eckhard.  1964.  GELUNGENE  PAPPELAN- 
BAUVERSUCHE  IN  OSTERREICH.  Holz-Zbl.,  Stuttg.  90(147): 
2439-2440. 

Bernhardt,  Friedrich.  1966.  DIE  WIRTSCHAFTLICHE 
BEDEUTUNG  DES  PAPPELANBAUS  IM  MUNSTERLAND. 
Allgem.  Forstz.,  Munchen,  21  (35/36):  612-614.  (2  Abb.) 

Chardenon,  J.   1965.  (SOME  ASPECTS  OF  POPLAR  GROWING  IN 

IRAN.)   Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule,  Paris  (2),  (49-52). 

(F.) 

Summarizes    a    report    on    a    study    tour,    discussing   natural  and 

cultivated  species  or  varieties  of  Poplar. 

Chardenon,  J.,  and  Valee,  G.  1972.  (POPLAR-GROWING  IN  THE 
COUNTIES  FROM  LTSLET  TO  RIMOUSKI  [QUEBEC].)  Quebec,   \ 
Canada,  Ministere  des  Terres  et  Forets,  and  Paris,  France  SICORES.   \ 
62  pp.  +  36  photos,  1  map,  1  fig.  (F.,  12  ref.) 

Cifra,  J.,  and  Krebes,  G.  1973.  (THE  GROWTH  OF  POPLARS  IN 
EXPERIMENTAL  PLANTATIONS  IN  SLOVAKIA.)   Acta  Instituti 
Forestalls  Zvolenensis  4,  121-138.  (De.sk. ru.e.,  8  ref.] 
Collates  and  assesses  tabulated  data  on  growth  and  yield  from  plots 
in  intensively  managed  plantations  on  lowland  sites  in  various  parts   I 
of  Slovakia. 

Dietze,  F.  W.  1972.  (SITE,  ESTABLISHMENT  AND  MAIN- 
TENANCE IN  POPULUS  CULTURE.)  Holzzucht  26(1/2):  8-11. 
Ref.  (G.) 

Dimeirijevic,     Z.,     and    Ciric,     M.     1970.     [DEVELOPMENT    OF 
POPLAR-GROWING      IN      YOGOSLAVIA      IN      THE      PERIOD 
1970-1975-1985.)  Topola  (81/82),  (3-14).  jSh.e.J 
Presents  estimates  of  supply  and  demand.  Analyses  of  profitability 
are  made  for  various  rotations  and  yields. 

Eisner,  Friedrich.  1964.  JUNGSTE  ERGEBNISSE  DES  PAPPEL- 
PROBEANBAUA  1951  IN  BAYERN.  Holz-Zbl.,  Stuttg.  90  (101): 
1650-1652.  [3  graph.  Darst.,  1  Tab.) 

Erusalimskij,  V.I.  1969.  [THE  TECHNIQUE  OF  GROWING 
HYBRID  POPLARS  IN  THE  [RUSSIAN)  FOREST-STEPPE.] 
Lesn.  Hoz.  (l),(57-9).  (Ru.) 

FAO/Int.  Poplar  Com.  1971.  NATIONAL  REPORT  ON  ACTIVI- 
TIES RELATED  TO  POPLAR  AND  WILLOW  CULTIVATION 
1968-1970.  XIV  SESSION  OF  THE  INTERNATIONAL  POPLAR 
COMMISSION,  BUCHAREST,  SEPTEMBER.  New  Zealand  Na- 
tional Poplar  Commission,  National  Plant  Materials  Centre,  Pal- 
merston  North,  pp.  32.  ( 13  ref.) 

Famiglietti,  A.  1973.  (SPECIALIZED  POPLAR  GROWING  IN  THE 

VENETO.)  Monti  e  Boschi  24  (3):  3-14.  [It.e.,  24  ref.) 

Describes  the  soils,  climate  and  suitability  for  Poplar  growing  of  this 

part  of  the  plains  of  N.   Italy,   and  gives  an  account  of  the  area 

planted. 

Frohlich,  H.J.  1964.  PAPPELKONGRESS  DEUTSCHLAND  - 
HOLLAND  -  BELGIEN.  Holz-Zbl.,  Stuttg.  90(128):  2093-2095. 
[6  Abb.] 

Frohlich,  H.J.  1966.  PAPPELZUCHTUNG  UNDANBAU.  Forst- 
Holzwirt,  Hann,  21  (12):  273-277.  (7  Abb.) 

Frohlich,  H.J.  1967.  PAPPELFORSCHUNG  UND  PAPPEL- 
WIRTSCHAFT. Holzzucht,  Reinbek  21  (3/4):  25-29.  [6  Abb.,  Lit. 
Ang.) 


Frohlich,  H.  J.,  and  Dietze,  W.  1968.  DIE  PFLANZUNG  VON 
PAPPELN.  Hann.  Munden:  Forschungsinst.  Pappelwirtsch.  11  S.  (7 
Abb.)  Merkbl.  Forschungsinst.  Pappelwirtsch.  4  Ref.  in:  Holzzucht, 
Reinbek  23  (2):  S.26. 
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Sartner,  E.,  and  Grosscurth,  W.  1972.  TAGUNG  DER  INTER- 
HATIONALEN  PAPPELKOMMISSION.  Holzzucht,  Reinbek, 
!6(l/2):  15-19.  [4  Abb.] 

Jennsler,  W.  1972.  DIE  PAPPEL  -  EIN  CHARAKTERISTISCHER 
JAUM  DER  NIEDERRHEINISCHEN  STROMLANDSCHAFT. 
lolzzucht,  Reinbek  26  (3/4>:  32-34.  [3  Abb.] 

Jiordano,   G.    1965.    (GROWING   OF   FAST-GROWING  SPECIES 
:0   SUPPLEMENT   THE   PRODUCTION  OF  WOOD   FROM  THE 
FORESTS.  1  Schweiz.  Z.  Forstw.  116  (3):  1  59-70  +  2  photos.  ( E.g.  | 
•  gph. 
1  lecture  discussing  chiefly  Poplar  growing  in  Italy. 

tofsia,  H.,  and  Marion,  J.  1966.  [PROBLEMS  TO  BE  SOLVED 
>OR  THE  DEVELOPMENT  OF  INTENSIVE  POPLAR  CULTIVA- 
'lON  IN  TUNISIA.]  Bull.  Inform.  Inst.  Rebois.  Tunis.  (4),  (2-9). 
F.] 

fasek,  J.  1973.  (EFFECT  OF  LOCAL  SITE  VARIATION  ON  THE 
nTALITY,  GROWTH  RATE  AND  SUSCEPTIBILITY  TO  INJURY 
)F  POPLAR  STANDS.)  Acta  Universitatis  Agriculturae  (Brno),  C 
12  (2):  139-160  +  3  dgm.  [De.e. cz.ru.,  5  5  ref] 

ieviews  detailed  results  from  observations  made  in  1961-1970  in 
lewly  established  plantations  in  different  parts  of  S.  Moravia  to 
letermine  the  relative  importance  of  the  various  factors  that  can 
•ontribute  to  failure. 

iejmanowski,  S.  1974.  (EFFECT  OF  AGROTECHNICAL 
MEASURES  ON  THE  GROWTH  OF  SOME  POPLAR  VARIETIES 
N  PLANTATIONS  ON  SOILS  FORMED  FROM  FLUVIO- 
jLACIAL  SANDS.]  Prace  Instytutu  Bodawczego  Lesnictwa  No. 
no/475,  51-84.  (Pl.ru.de.,  29  ref.] 

'Compares  six  methods  of  grou.'d  treatment  in  a  plantation  of  six 
afferent  Poplars  in  Poland  in  1 961-70. 

lejmanowski,  S.,  Dabrovvski,  T.,  and  Stawecka.  W.  1967.  (THE 
EFFECT  OF  SOIL  CULTIVATION  ON  THE  GROWTH  OF 
'OPLAR  IN  PLANTATIONS.]  Proc.  14th  Congr.  Int.  Union  For. 
tes.  Organ.,  Munich  1967  Pt.  IV,  Sect.  23,  (278-92).  [G.] 
1  detailed  report  on  5-year  experiments,  which  showed  that 
ntensive  soil  cultivation,  at  least  during  the  first  5  years,  is  essential 
o  successful  Poplar  growing  in  Poland. 

4ile,  H.  H.  1965.  (MAKiNG  THE  GROWING  OF  POPLARS  AND 
VILLOWS    ECONOMIC    IN    THE    COASTAL    REGION    (OF    W. 
ERMANY].]  Holzzucht,  Reinbek  19  (3/4),  (23-5),  [G.] 

(aeger,  K.  1971.  DER  PAPPELANBAU  IM  NORDLICHEN  BEZIRK 
DES  FORSTAMTS  STADE  DER  LWK  HANNOVER.  Holzzucht, 
ileinbek  25  (2/3):  23-31.  (3  Abb.] 

aeger,  K.  1971.  [SIXTEEN  YEARS  OF  POPLAR-GROWING  IN 
irHE  TRIANGLE  BETWEEN  THE  RIVERS  ELBE  A.ND  WESER.I 
?orst-  u.Holzw.  26  (3):  45-58.  [  1  2  refs.] 

Jaeger,  K.  1972.  (SPECIAL  ADVICE  FOR  POPULUS  CULTURE 
3N  COASTAL  AREA.)  Forst-Holzwirt,  Hann.  27  (6):  124-125.  [1 
\bb.] 

■Ceresztesi,  B.  1969.  (THE  DEVELOPMENT  OF  POPLAR 
3ROWING  IN  HUNGARY.]  Nemzetkozi  Mezogazdasagi  Szemle. 
Sudapest  13(1),  (95-101).  [[Hu.j  From  abstr.  in  Hung,  agric.  Rev. 
18(3):  19-20.  (E.].] 

Oiscusses  the  area  planted,  recent  and  predicted  annual  cuts,  sites, 
mrieties,  rotation,  damage  by  Dothichiza  populea,  etc. 

Klitzing,  B.  von.  1966.  (PLANTING  POPLARS  ON  RIDGES  IN 
THE  ESSEN  (OLDENBURG)  FOREST  DISTRICT.]  Holzzucht, 
Reinbek  20  (3/4),  (17-20).  (G.g.] 

Kohan,  S.  1965.  [SOME  RESULTS  ON  THE  AFFORESTATION 
DF  SANDY  SOILS  WITH  POPLARS  AND  OTHER  SPECIES  IN 
THE  KRAL  OVSKY  CHLMEC  REGION.)  Lesn.  Cas.,  Praha  1  1  (9), 
[879-92).  [10  refs.  (Cz.cz.ru.e.g.f.J . ) 

keports  on  the  performance  of  trial  plantations  of  fast-growing 
species  established  in  the  E.  Slovakian  plain  in  1954-55. 

Kohan,  S.  1971.  CERTAIN  PROBLEMS  IN  POPLAR  CULTI- 
VATION ON  HEAVY  SOILS  IN  THE  EAST  SLOVAKIAN  LOW- 
LAND. Acta  Instituti  Forestalis  Zvolenensis  2,  5  7-73  [E.sk.ru.de.,  9 
iref.] 


Kohan,  S.  1973.  [POPLAR  GROWING  IN  THE  KOSICE  LOW- 
LANDS (E.  SLOVAKIA].]  Acta  Instituti  Forestalis  Zvolenensis  4, 
139-163.  [De.sk.ru.e.,  19  ref.] 

A  comparative  assessment  of  the  growth  rates,  value  production  and 
susceptibility  to  Dothichiza  populea  canker. 

Kolster,  H.  W.,  and  Meiden,  H.  A.  van  der.  1974/1975.  [MINI- 
ROTATION  FOR  POPLARS.  (I).  (II,  CONCLUSION).]  Populier 
11;  12  (4;  1):  63-64;  3-6  (Nb   8,ref.] 

Describes  investigations  on  the  cultivation  of  Poplars  on  very  short 
rotations,  e.g.  6-  7  years. 

Kuzmanovic,  U.  1969.  [  BIOLOGICAL  AND  ECONOMIC  ASPECTS 
OF  CULTIVATING  PEPPERMINT  (MENTHA  PIPERITA)  WITH 
HYBRID  BLACK  POPLARS.)  Topola,  Beograd  13(71/72), 
(26-30).  [Serb.,  4  refs.) 

Preliminary  cost  calculations  indicate  that  this  form  of  cultivation 
can  be  very  attractive  economically. 

Lange,  O.  1965.  WEITERE  FORTSCHRITTE  IN  DER  PAPPEL- 
WIRTSCHAFT.  Holz-zbl.,  Stuttg.  91  (6);  S.78.  [4  Abb.) 

Lange,  O.  1966.  PFLANZUNG  UND  PFLEGE  VON  PAPPELN. 
Forst-Holzwirt,  Hann.  21  (5):  108-110.  (2  Abb.,  3  Lit.  Ang.] 

Lange,  O.  1966.  STANDORTSKUNDLICHE  FRAGEN  DES 
PAPPELANBAUES.  Forst-Holzwirt,  Hann.,  21(18):  401-403.  [4 
Lit.Ang.) 

Lange,  O.  1967.  AUS  DER  ARBEIT  DER  LANDESGRUPPE 
NORDRHEIN-WESTFALEN  DER  GESELLSCHAFT  FUR  FLUR- 
HOLZANBAU  UND  PAPPELWIRTSCHAFT  E.V.  IN  DEN 
JAHREN  1962  BIS  1966.  Holzzucht,  Reinbek  21  (1/2):  15-17.  (2 
Abb.) 

Lange,  O.  1967.  GESELLSCHAFT  FUR  FLURHOLZAN  B.\U  UND 
PAPPELWIRTSCHAFT  TAGTE  IN  BONN;  20  J  AH  RE  PAPPEL- 
UND  FLURHOLZANBAU  IN  WESTDEUTSCHL.AJMD.  Holz- 
Zentralbl.,  Stuttg.  93  (97):  1535-1536. 

Langhammer,  A.  1969.  [POPLARS  IN  NURSERIES  AND  PLAN- 
TATIONS.] Tidsskr.  Skogbr.  77(2):  297-309.  [8  refs.  [Nor.)  7 
figs.,  2  tbls.) 

Discusses:  climatic  and  site  requirements;  propagation  and  nursery 
practice;  site  preparation;  spacing;  tending;  thinning;  protection 
against  roden  ts  and  deer;  and  growth  and  yield. 

Lavrinenko,     D.  D.,     et.     al.     1966.     [CREATION     OF    POPLAR 

STANDS.]    Izdatelstvo  'Lesnaja  Promyslennost'.  Moscow,  pp.  314. 

(65  refs.,  (Ru.j  N.L.L.) 

A   summary   of  research   and  experience  in  Poplar-growing  in   the 

Ukraine. 

Leathart,  P.  S.  1974.  THE  POPLAR  SEMIN.AR.  Quarterly  Journal 
of  Forestry  68  (1):  64-73.  (E.) 

Topics  include  silviculture  utilization  and  marketing,  management 
of  plantations,  diseases  and  pe^ts,  varietal  improvement,  and  Poplar 
growing  in  Europe. 

Lembke,  C.  A.  1973.  MIRACLE  GROWTH  IN  POPLAR.  Australian 
Forest  Industries  Journal  39  (10):  37-44.  [E.] 

Describes  the  development  of  ca.  1400  acres  of  Poplar  plantation,  in 
southern  New  South  Wales,  on  land  subject  to  intermittent  flooding. 

Mallet,  J.,  and  Bohain,  P.  1966.  [POPLAR  CULTIVATION  ON 
CLAY  OR  CLAYEY  SILT  SITES.)  Rev.  for.  franc.  18(8/9): 
541-51.  (3  refs.  [F.].) 

Describes  recent  experience  in  Poplar  growing  in  Gascony  on  flat, 
unfavourable  valley  .lites  subject  to  compaction,  flooding  in  winter 
and  a  lowered  water  table  in  summer. 

Meiden,    H.  A.  van  der.    1970.    (DEVELOPMENT   AND    FUTURE 

PROSPECTS     IN     POPLAR     GROWING.)     Ned.     Bosb.    Tijdschr. 

42  (1):  5-13.  [Du.,  41  refs.) 

A  review  of  literature,  covering:  the  area  in  the  Netherlands  under 

Poplar. 

Meiden,  H.  A.  van  der.  1973.  [THE  CONSEQUENCES  OF  TIMBER 
MARKET  DEVELOPMENTS  FOR  POPLAR  CULTIV.VTION  AND 
RESEARCH.)  Populier  10  (4):  85-90.  [Nl.,  1  ref.) 
A    discussion    of    the    effects    of   developments    in    the    general 


35 


timber-trade  situation, 
the  wood-processing 
research. 


the  utilization  of  Poplar  wood,  prices,  and 
industry     on    Poplar-growing    and    Poplar 


Melle,  G.  van,  and  Chavasse,  C.  G.  S.  1972.  POPLAR 
PRODUCTION  |IN  NEW  ZEALAND).  Farm  Forestry  14(4): 
88-107.  [E.] 

Miklos  S.  1966.  (INTENSIVE  CULTIVATION  OF  POPLARS  ON 
SANDS  NEAR  BAJE  [HUNGARY].]  Topola,  Beograd  10  (S7/S8): 
9-18.  [Serb.f.]  (5  photos.  2  dgms.  6  tbls.] 

Concludes  that  intensive  methods  are  particularly  suitable  for  sandy 
soils  where  patterns  of  fertility  vary  very  widely. 

Minckler,  L.  S.,  and  Woerheide,  J.  D.  1965.  ONE  WAY  TO 
ESTABLISH  COTTONWOOD  PLANTATIONS  -  A  CASE 
HISTORY.  Repr.  from  Sth.  Lumberm.  211  (2632):  177-8.  [1  ref.] 

MottI,  J.  1967.  INFLUENCE  OF  AGROTECHNIQUES  ON  THE 
GROWTH  OF  POPLARS.  Commun.  Inst.  For.  Csl.  5  (73-86).  [11 
refs.  (E.ru.l .) 

Compares  the  advantages  of  different  intensities  of  soil  cultivation 
in  Poplar  plantations  at  Opoeno  and  Breclav  dating  from  1 953. 

Mracek,  Z.  1972.  [THE  ESTABLISHMENT  OF  POPLAR 
PLANTATIONS  (AN  ECONOMIC  ANALYSIS).)  Prace 
Vyzkumneho  Ustavu  Lesniho  Hospodarstvi  a  Myslivosti  41, 
199-214.  [Cs.ru.e.,  18  ref.) 

A  cost  analysis  based  on  experience  in  S.  Moravia,  showing  that  site 
clearing  and  soil  preparation  represent  807o  of  the  expenditure  on 
establishing  plantations. 

Overbeek,  J.  L.  F.  1965.  (POPLAR  GROWING  IN  THE 
IJSSELMEER  [POLDER)  REGION.)  Populier,  Wageningen  2  (4), 
(4-6).  [Du.| 

Briefly  discusses  the  special  climatic  and  soil  characteristics  of  the 
polders  and  the  need  to  use  fast-growing  species  to  discourage  weeds 
that  might  spread  into  neighbouring  arable  land. 

Pepe,  G.  1967.  [THE  VICISSITUDES  OF  POPLAR  GROWING  IN 
ITALY.)  ItaL  for.  mont.  22  (6):  298-303.  [It.it. f.)  [2  photos.) 

Phillips,  J.C.  L.1964.  POPLAR  GROWTH  IN  NORTHERN  IRE- 
LAND. Scot.  For.  18  (4):  261-70. 

Tabulates  data  on  the  rate  of  Poplar  planting  since  1951,  the  areas 
planted  with  the  various  species  and  clones,  and  the  condition  of  the 
plantations. 

Ponticelli,  P.  1974.  [RECENT  VICISSITUDES  OF  POPLAR 
GROWING  [IN  ITALY),  AND  LESSONS  FOR  TOMORROW.) 
Cellulosa  e  Carta  2  5  (4):  37-40.  [It.] 

Reviews  the  varying  fortunes  of  Poplar  growing  in  Italy  since  ca. 
1960,  and  draws  conclusions  for  its  future  planning  and  manage- 
ment 

Pryor,  L.  D.  1969.  POPLAR  IN  THE  SOUTHERN  HEMISPHERE. 
Aust.  For.  33  (3):  181-94.  [7  refs.) 

Describes  the  location  and  climatic  areas  of  Poplar  plantations  in 
South  Africa,  South  America  and  Australia.  Data  are  given  on 
planting  techniques  and  rotation,  irrigation,  yield,  utilization,  and 
species  used. 

Py,  Maurice.  1972.  ZEHN  JAHRE  PAPPELFORSCHUNG  IN 
FRANKREICH.  Holz-Zentralbl.,  Stuttg.  98  (17):  S.2S0. 


Ramasamy,  V.,  and  Sinden,  J.  A.  1972.  FLOOD  MITIGATION 
VERSUS  POPLAR  GROWING  AS  ALTERNATIVE  PUBLIC  IN- 
VESTMENTS: A  CASE  STUDY.  Journal  of  the  Australian  Institute 
of  Agricultural  Science  38  (3):  I  82-1  84.  [  E.,  5  ref.  ORE  ] 
Gives  the  results  of  an  economic  and  cost /benefit  study  in  an  area  of 
the  North  Coast  of  New  South  Wales  where  Poplars  are  grown  on  an 
18-year  rotation. 

Raschke,  Gunther.  1973.  WIEDERAUFFORSTUNG  VON 
STURMFLACHEN  MIT  WALDPAPPELN.  Holz-Zentralbl.,  Stuttg. 
99  (114):  1723-1724.  [6  Abb.,  18  Lit.  Ang.,  dt.Zsfg.) 

Roersch,     J.     1967.     [POPLARS     AND     AGRICULTURE.     CON- 
CLUDED.) Populier,  Wageningen  4  (1):  14-5.  [Du.j 
Gives  figures  for  yield  from  black  currants  grown  between  Poplar 
rows. 


Rossmassler,  D.  W.  1971.  (POPULUS  IN  OUR  LANDSCAPE.] 
Holzzucht,  Reinbek  25  (1):  9-11.  (4  Abb.) 

Rossmassler,  W.  1967.  20  JAHRE  PAPPELWIRTSCHAFT.  Forst- 
Holzwirt,  Hann.  22  (18):  372-374.  [4  Abb.) 

Schmidt,  E.  W.  1965.  NEUE  ERKENNTNISSE  DER  PAPPEL- 
WISSENSCHAFT.  Holz-Zbl.,  Stuttg.  91  (56):  S.950.  [4  Abb.) 

Schmitz-Lenders,  B.  1966.  ZUM  WALDMASSIGEN  ANBAU  VON 
HARFFER-PAPPELN.  Holzzucht,  Reinbek  20(1/2):  8-9.  [3 
Lit.  Ang.) 

Schrotter,  F.  W.  von.  196^.  PAPPELN  IN  DER  LANDSCHAFT. 
StraBenhaus:  Wirtschafts-  und  Forstverl.  Euting  KG  74  S.,  (28 
Abb.,  Lit.  Ang.)  "Handbucher  fur  Landschaftspflege  und  Flur 
holzanbau".  Bd.  3. 


Schut,  B 
SCAPE.) 
refs.) 


1970.    (POPLARS   IN    FOREST,   TOWN   AND   LAND- 
Stichting    'Populier'    (Wageningen).    pp.    118.    (Du.e.,    3 


Seth,  V.  K.  1967.  A  STUDY  OF  THE  RECENT  ADVANCES 
MADE  IN  THE  ACCELERATED  CULTIVATION  OF  POPLARS  IN 
ITALY  AND  THE  SCOPE  OF  RAISING  INDUSTRIAL  PLANTA- 
TIONS IN  INDIA.  Pre-investment  Survey  of  Forest  Resources, 
Central  Zone,  Jagdalpur  (Madhya  Pradesh),  pp.  92  +  33  photos,  1 
tbl. 

On  the  basis  of  a  study  tour  in  1 962,  the  author  gives  a  full  account 
of  the  accelerated  cultivation  of  Poplar  in  Italy. 

Simon,  M.   1965.   [THE  FIRST  ASSESSMENT  OF  THE  POPLAR 

PLANTINGS     IN     THE     SAND     REGION.)     Erdo     14(2):     60-6 

(Hu.hu.ru.g.) 

The  5  years'  growth  shows  deep-planted  plants  are  superior  in  height^ 

and  diameter  growth,  root  vigour,  health  and  resistance  to  injuries. 

Siren,  G.  1974.  ('MINI-ROTATION'  FORESTRY.)  Skogen  61  (5): 
182-183.  (Sv.) 

Briefly  discusses  the  biological  and  economic  possibilities  of  short 
coppice  rotations  of  Birch,  Willow,  Alder  and,  in  central  and 
southern  Sweden,  hybrid  Poplars  and  Aspen,  to  improve  the  supply 
of  pulping  material. 

Smith,  J.H.  G.,  and  Blom,  G.  1966.  DECADE  OF  INTENSIVE 
CULTIVATION  OF  POPLARS  IN  BRITISH  COLUMBIA  SHOWS 
NEED  FOR  LONG-TERM  RESEARCH  TO  REDUCE  RISKS.  For. 
Chron.  42  (4):  359-76.  [34  refs.) 
Summarizes  the  problems  involved  in  growing  Poplar  in  British, 
Columbia,  and  the  results  of  plantations  for  production  of  high 
quality  veneer  logs  and  pulpwood,  by  West  Tree  Farms. 

Steenackers,  V.  1970.  [POPLAR-GROWING  TODAY.)  Bull.  Soc 
For.  Belg.  77  (10):  405-40.  [F.,  19  refs.| 

Stoiculescu,  CD.  1974.  (OPTIMIZING  THE  UTILIZATION  OF 
SITE  POTENTIAL  AND  THE  SILVICULTURAL  MANAGEMENT 
OF  SINGLE-CLONE  HYBRID  BLACK  POPLAR  STANDS 
Revista  Padurilor  —  Industria  Lemnului,  Silvicultura  si  Exploatarea! 
Padurilor  89  (6):  284-290  +  smries.  ( Ro.ru.en.de. f.,  5  ref.| 
Discusses  with  special  reference  to  Poplar  growing  the  geometry  o) 
different  types  of  spacing  and  arrangement,  and  the  relation 
between  the  crown  cover  and  the  available  growing  space  per  tree,, 
and  different  systems  of  thinning,  especially  those  that  open  up  the 
stand  as  uniformly  as  possible. 

Stoiculescu,  D.  C.  (STOICULESCU,  CD.)  1973.  [STUDIES  ON 
THE  INCREMENT  AND  ON  METHODS  OF  TENDING  OF 
SINGLE-CLONE  STANDS  OF  HYBRID  BLACK  POPLARS.) 
Cercetari  privind  auxologia  si  metodele  de  ingrijire  a  arboreteloi 
unicolnale  de  plopi  euramericani.  Bucharest,  Rumania:  Redactis- 
Revistelor  Agricole.  67  pp.  -H  1  pi.  +  1  map  (Ro.e.f.de.,  43  ref.] 
Describes  studies  in  experimental  plantations  up  to  6  years  old  ai 
three  sites  in  SW  Rumania.  Initial  spacings  ranged  from  2  X  2  m  to  8 
X  8  m. 

Szodfridt,  I.  1972.  [SITES  SUITABLE  FOR  GROWING  HYBRIDS 
BLACK  POPLARS  ON  THE  SANDY  PLAIN  BETWEEN  THE 
DANUBE  AND  TISZA  [IN  HUNGARY].)  Topola  16(93/94): 
33-41.  JSh.e.,  10  ref.) 

Presents  a  classification  of  the  sites,  and  gives  data  on  the  propertie. 
of  their  soils,  with  special  reference  to  moisture  status. 
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famm,  U.  1967.  |  POPLAR-GROWING  IN  ESTONIA.)  Metsanduse 
fead.  Uurim.  Lab.  Metsandusl.  Uurim.,  Tallinn  No.  5,  (47-89).  (SO 
efs.  |Est.ru.g.ru.g.|  .1 

ijives  details  of  planting  since  193  7,  soils,  spacing,  and  species, 
/olume  increment  figures  are  given  for  7  species. 


'PEL 


VOS 


fj 


Famm,     U.     1971.     THE     POPLARS    GROWING 
Loodusuurijate  Sells  Tartu  92  p.,  illus.  (Est.) 


IN    ESTONIA. 


Paris,  B.  1966.  PEUPLIERS  ET  POPULICULTURE.  (POPLARS 
A.ND  POPLAR  GROWING.)  Editions  Eyrolles,  Paris,  pp.  xvi  +  207. 
[137refs.)  ]F.) 

4  practical  matwal,  covering:  systematics;  propagation:  estab- 
lishment and  tending;  biotic  and  abiotic  causes  of  injuries;  utili- 
zation; economics:  and  state  assistance. 

Tihanyi,  Z.  1970.  (THE  CHIEF  FACTORS  AFFECTING  POPLAR- 
GROWING  ON  MARSHY  SOILS  IN  THE  NAGYBEREK  (NEAR 
LAKE  BALATON[.]  Erdo  19(1):  1  1-5.  [Hu.ru.e.[ 
Trial  plantings  near  Lake  Balaton  showed  that  Poplars  may  be 
grown  on  highly  calcareous  peaty  soils  if  soil  depth  and  ground- 
water levels  are  suitable. 

Viart,  M.  1972.  (THE  PRESENT  STATE  OF,  AND  TRENDS  IN, 
POPLAR  GROWING  IN  FRANCE.  (  Revue  Forestiere  Francaise 
24  (2):  83-97.  (F.e. es.de.  ] 

A  review  based  on  two  reports  by  the  French  National  Poplar 
Commission  to  the  XlVth  Session  of  the  [FAO I  International 
Poplar  Commission,  Rumania,  1971. 

Vivani,  W.,  and  Rota,  L.  1968.  PRESENT  PROBLEMS  OF  POPLAR 
GROWING  IN  ITALY.  Unasylva  22  (4):  16-9.  (3  figs.  1  tbi.) 
Discusses  the  economic  and  technical  crises  affecting  Poplar  growing 
in  Italy.    Wider  spacing,   longer  rotations  and  association   of  tree 
growing  with  traditional  farm  crops  are  suggested. 

Weisgerber,  H.  1964.  DIE  WALDBAULICHE  BEDEUTUNG  DER 
PAPPELSEKTION  LEUCE.  Forst-  u.Holzwirt,  Hann.  19(12): 
272-276.  [1  Abb.,  1  Tab.,  Lit.  Ang.  ] 

24  TENDING  OF  STANDS  AND  TREES 

Chmielewski,  W.  1970.  POPLAR  CULTIVATION  IN  PLANTA- 
TIONS. Sylwan  1 14  (8/9):  189-192.  (Pol.) 

Dimitrijevic,  Z.  1970.  STATE  ON  THE  WORK  ON  THE  ESTAB- 
LISHMENT OF  POPLAR  PLANTATION  AND  OTHER  POPLAR 
AND  WILLOW  CULTURES  IN  1969  IN  YUGOSLAVIA.  Topola 
14(79/80):  69-70.  (Croat.) 

242THINiMINGS 

Fakirov,  V.  1965.  (RESULTS  OF  TENDING  FELLINGS  (THIN- 
NINGS) IN  MIDDLE-AGED  POPLAR  STANDS.)  Gorskostop. 
Nauka,  Sofija  2  (5):  363-74.  (7refs.  ( Bulg.ru.g.( .] 

Fakirov,     V.     1965.     (THINNINGS    IN    MIDDLE-AGED    POPLAR 
STANDS.)  Gorsko  Stopanstvo  21  (3):  4-6.  (Bulg.[ 
Thinning  trials  in  plantations  aged  10-20  years,  spaced  1-5  X  1-5  to 
3X  3  m. 

Fakirov,  V.  1966.  (EFFECT  OF  THINNINGS  ON  INCREMENT  BY 
GROWTH  CLASSES  IN  MIDDLE-AGED  POPLAR  STANDS.) 
Gorskostop.  Nauka,  Sofija  3(3):  203-12.  [4  refs.  jBulg.ru.g.)  4 
gphs.  2  tbis.) 

Fakirov,  V.  1968.  (CHANGES  IN  CANOPY  CLOSURE  IN 
THINNED  AND  UNTHINNED  POPLAR  STANDS.]  Gorskostop. 
Nauka,  Sofija  5  (3):  5  3-63  -h  4  plates.  (5  refs.  ( Bulg.ru.g.( .) 

Fakirov,  V.  1968.  (THE  START  AND  INTENSITY  OF  THIN- 
NINGS IN  YOUNG  POPLAR  PLANTATIONS  ON  FLOOD-PLAIN 
SITES  BY  THE  DANUBE. [  Gorskostop,  Nauka,  Sofija  5  (2):  3-13. 
[18  refs.  (Bulg.ru.g.).) 

Bulgarian  plantations  of  Populus  X  regenerata  established  at  2-5  X 
2-5  m.  were  first  thinned  at  age  4  or  at  age  6  by  removing  25  or  50% 
of  the  trees.  The  25%  thinning  was  best  at  age  4,  but  25  or  50% 
thinning  was  possible  at  age  6. 

Fischer,  F.  1974.  RESULTS  OF  A  TOP  THINNING  TEST  IN  A 
POPLAR  PLANTATION  AGED  ABOUT  30  YEARS  NEAR 
UTZENSTROF.  Mitt  Schweiz  Pappel  Arbeitsgem  24:  1-3.  (F.) 


Halupa,  L.  1972.  jMETHODS  OF  POPLAR  GROWING  AND 
(THEIR  INFLUENCE  ON(  UTILIZABLE  ASSORTMENTS.) 
Kiserletugyi  Kozlemenyck  Erdogazdasag  es  Faipar,  D  63(1/3): 
17-28  (Hu.[  From  Hungarian  Agricultural  Review  22,  700.  CGB. 
Proposes  that  the  best  time  to  make  the  first  thinning  in  stands 
planted  fin  Hungary/  at  spacings  between  2X2  and  3  X  3  m  is 
after  the  trees  reach  a  mean  d.b.h.  of  1 0  cm. 

Hubener,  E.,  and  Hieronymus,  H.  1968.  (THINNING  PROBLEMS 
IN  E.  GERMAN  POPLAR  PLANTATIONS.]  Sozial.  Forstw.,  Berl. 
18  (6),  (177-81  +  smries.).  (G.g.e.ru.) 

Includes  recommendations  for  the  timing  and  intensity  of  cleaning 
and  thinning  of  stands  or  line  plantings. 

Stoiculescu,  C.  D.  1973.  (RESULTS  OF  THE  FIRST  THINNING 
TRIALS  IN  SINGLE-CLONE  STANDS  OF  HYBRID  BLACK 
POPLAR.)  Revista  Padurilor  88(2):  81-89  +  smries.  ( Ro.ru.e.de.f., 
9  ref.) 

Reports  the  increment  and  yield  of  young  plantations  of  Populus 
'Robusta  R-16'  in  two  areas  of  SW Rumania,  planted  respectively  at 
spacings  of  2  X  2  and  4  X  4  m. 

Szoderidt,  I.,  and  Palotas,  F.  1968.  (THINNING  INTENSITY  IN 
HYBRID  BLACK  POPLAR  STANDS  IN  THE  DANUBE  FLOOD- 
PLAIN.  [  Erdesz.  Kutatas.,  Budapest  64(1/3):  93-102. 
[Hu.hu.ru.g.) 

Toth,  B.  1968.  SOME  CONCLUSIONS  FROM  THINNING  EX- 
PERIMENTS WITH  GIANT  POPLARS  (POPULUS  X  ROBUSTA], 
AT  NAGYHEGYES.  Hung.  For.  sci.  Rev.  (70-6).  (E.) 
Describes  a  study  in  dense  6-year  stands  on  meadow  chernozem;  the 
author  concludes  that  1  or  2  heavy  thinnings  are  preferable  to  3 
moderate  thinnings. 

Vojtus,  M.  1966.  (SOME  RESULTS  FROM  STUDIES  ON  THE 
TENDING  OF  POPLAR  STANDS.)  Ved.  Prace  Vyskum.  Ust.  Lesn. 
Hosp.,  Zvolen  No.  7,  (179-97).  (22  refs.  (  Slovak.slovak.ru. g.  (. ) 
Discusses  detailed  growth  data  for  Populus  'Marilandica'  and  P. 
'Robusta'  from  thinning  trials  in  Slovakia.  Results  confirmed  the 
advantages  of  frequent  tliinnings  of  medium  intensity. 

243  OPENING  OF  THE  CANOPY  (INCREMENT 

FELLINGS,  OVERHEAD  RELEASE  AND 

IMPROVEMENT  FELLINGS) 

Harrison-Smith,  J.  L.  1965.  THE  POISONING  OF  UNWANTED 
TREES.  Farm  For.,  Wellington  7  (3):  67-80. 

MacConnell,  W.  P.  1962.  HERBICIDE  TESTS  WITH  SHOULDER- 
MOUNTED  MIST  BLOWERS.  Proc.  16th  Ntheast.  Weed  Control 
Conf.  (408-16).  From  abstr.  in  Weed  Abstr.  13(2),  1964  (437). 
O.W. 

245  TENDING  OF  TREES 

Anonymous.  1964.  (PRUNING  ROADSIDE  TREES,  ESPECIALLY 
POPLARS.)  Uitvoer.  Versl.  Bosbouwproefsta.,  Wageningen  6(1), 
pp.  47.  2  refs.  (Du.e.f.g.e.  | 

Information  is  given  on  the  effect  of  pruning  date  and  type  of  tool 
on  healing,  the  effect  of  time  of  removing  epiconnics  on  the 
formation  of  new  ones,  and  the  effect  of  extent  of  pruning  on 
increment  and  the  formation  of  epicormics. 

Borsdorf,  W.  1966.  (THE  BEST  TIME  FOR  PRUNING  POPLARS.) 
Arch.  Forstw.  I  5  (2):  15  3-67.  43  refs.  (G.g.ru.e.[ 
April  to  mid-May  appeared  to  be  the  best  pruning  season  for  quick 
healing   in    S.E.    Germany.   Aspects  of  fungus-infection   or  insect- 
infestation  hazards  and  availability  of  labour  are  discussed. 

Crofts,    R.  R.    1968.   A  SEMI-MECHANICAL  METHOD  OF  HIGH 

PRUNING  POPLAR.  Quart.  J.  For.  62  (3):  207-1  3. 

Describes  equipment  developed  for  pruning  Poplar  to  a  height  of  30 

ft.    It    consists    of   a    tractor    with    a    hydraulic   platform   and   a 

compressor. 

Deveaux,  C.  1969.  (THEORETICAL  CONSIDERATIONS  RE- 
GARDING PRUNING  OF  POPLAR.)  Rev.  for.  franc.  21  (4): 
281-4.  )l  ref.  (F.).) 

A  discussion  of  the  evidence  for  regarding  pruning  as  favourable 
rather  than  detrimental  to  diameter  increment  in  Poplar  stands. 

Floricica,  N.  1966.  jARTIFICIAL  PRUNING  OF  EURAMERICAN 
POPLAR   PLANTATIONS  IN   THE  BUCHAREST  REGION.)    Rev. 
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Padurilor  81  (2),  (67-70  +  smries.).  [Rum.f.g.] 

Gives    the   results   of  a   study    made    in   dense   plantations  which 

demonstrates    the    effect  on    wood   quality    of  postponement   of 

pruning. 

Harris,  R.  W.  1971.  THE  CONTROL  OF  TRUNK  SPROUTS  ON 
LANDSCAPE  TREES,  in  Proceedings,  46th  International  Shade 
Tree  Conference,  Rochester,  New  York  1970,  S7a-63a  [E.,  5  ref.| 
From  Horticultural  Abstracts  (1972)  42,  1853. 

In  spraying  trials,  both  NAA  and  2,4.5-T  effectively  reduced  the  % 
of  new  epicorrnics  on  all  the  trees  treated,  whether  they  were 
dormant  or  had  begun  new  growth. 

Jobling,  J.  1964.  POPLARS:  PRUNING.  Extr.  from  Rep.  For.  Res. 
For.  Comm.,  Lond.  1962/63,  (43-4). 

Vernier  bands  were  fixed  to  5-year-old  Populus  X  robusta  pruned  to 
(a)  1/4,  (b)  1/2,  and  (c)  3/4  of  total  height.  Height  growtli  was 
greatest  and  epicorrnics  were  fewest  in  (a). 

Kosourov,    Ju.    F.,    and    Ignatenko,    V.  K.    1966.    |A    V-SHAPED 

CUTTING   BLADE   FOR   PRUNING   STANDING   TREES.)    Lesn. 

Hoz.  19  (1):  78-9.  (Ru.) 

Describes  and  illustrates  a  V-shaped  steel  blade  which  is  attached  to 

a  long  pole  and  used  for  pruning  Aspen  and  Poplar  to  a  height  of  6-  7 

m. 

Leontovyc,  R.,  and  Gemfrsky.  V.  1964.  |DECAY  OF  POPLARS 
AFTER  PRUNING.)  Lesn.  Cas.,  Praha  10(9):  811-8.  5  refs. 
I  Slovak. Slovak. ru.e.f. ) 

In  a  study  on  Poplars  of  the  section  Aigeiros,  it  was  found  that 
pruning  technique  affected  decay  incidence  only  in  relation  to  the 
speed  of  wound  occlusion. 

Pagony,  H.  1967.  (PRUNING  OF  POPLARS  WITH  SPECIAL 
REFERENCE  TO  THE  FORMATION  OF  FALSE  HEART  AND 
FUNGAL  INFECTION.)  Erdesz.  Kutatas.,  Budapest  63(1/3): 
271-81.  [  18  refs.  (Hu.hu. ru. g.) .] 

Recommends  pruning  close  to  the  stem  in  March  or  April, 
preferably  before  the  branch  base  exceeds  4  cm.  in  diam. 

Pagony,   H.    1967.   (STUDIES  ON  THE  PRUNING  OF  POPLARS 
AND   ITS  EFFECT  ON  THE  SOUNDNESS  OF  THEIR  STEMS.) 
Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ.,  Munich  1967  Pt.  IV, 
Sect.  23,  (494-6).  (G.) 
A  note  on  the  danger  of  infection  of  pruning  wounds. 

Pagony,  H.  1968.  THE  PROBLEM  OF  TRIMMING  POPLAR  WITH 
SPECIAL  REGARD  TO  PSEUDO-DURAMEN  FORMATION  AND 
FUNGUS  INFECTION.  Hung.  For.  sci.  Rev.  (52-63).  (E.) 

Pratt,  E.  R.  1964.  POPLAR  PRUNING.  Quart.  J.  For.  58  (1):  70-3. 
Notes  on  Poplar  pruning,  with  particular  reference  to  the  pro- 
duction of  wood  for  match  stock.  As  a  general  rule.  Poplars  should 
be  pruned  Up  to  half  their  heigh  t  and  never  less  than  1 6  ft. 

Sachsse,  H.  1966.  INVESTIGATIONS  OF  THE  INFLUENCE  OF 
PRUNING  ON  THE  FORMATION  OF  COLOURED  HEARTWOOD 
AND  TENSION  WOOD  IN  SOME  POPLAR  SPECIES.  Transl. 
Commonw.  Sci.  Industr.  Res.  Organ.  Aust.  No.  7929,  pp.  16,  (31 
refs.  Transl.  by  M.  Godfrey  from  Holz  Roh-  u.  Werkstoff  1965 
23  (11).  (425-34).) 
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Anonymous.  1972.  MEHR  ASTREINES  PAPPELSTAMMHOLZ 
FUR  DIE  HOLZINDUSTRIE.  WIE  ERZIEHT  MAN  EINEN  WERT- 
VOLLEN  PAPPELSTAMM.  Holz-Zentralbl.,  Stuttg.  98,  (65/66) 
S.952,  (2  Abb.[ 

Bol,  M.,  and  Guldemond,  J.  L.  1972.  (PRUNING  OF  POPLARS  IN 

ROADSIDE    PLANTINGS    IN    THE    NETHERLANDS.)    Populier 

9  (2):  35-37.  (Nl.,  4  ref.) 

Discusses   various  aspects  of  pruning  roadside  Poplars,   and  gives 

information   on  growth  after  pruning  and  on  various  methods  of 

pruning. 

Hattem,  D.  van.  1964.  [PRUNING  METHODS  AND  PRUNING 
TOOLS.)  Populier  1  (2):  6-8. 

Hattem,  D.  van,  and  Spaarkogel,  G.N.  1967.  (PRUNING  OF 
EPICORMIC  SHOOTS.)  Populier  4  (2):  29-31. 


Meiden,    H.  A.    van    der.    1964.    (PRUNING   POPLARS.)    Populiei 
1  (1):  4-6. 

245.13 

Borsdorf,    W.     1965.    (PRUNING    BLACK    POPLAR    HYBRIDS.] 
Sozial.  Forstvv.,  Berl.  IS  (6):  180-2.  7  refs.  (G.[  4  photos.  1  gph. 
Practical  advice  on  timing,  inter\>als.  extent,  tools,  etc. 

Milewski,  J.  1967.  (GRAFTING  WAX  ACCELERATES  THE 
OCCLUSION  OF  PRUNING  WOUNDS  IN  POPLAR. (  Las  polski 
41  (7):  15.  (Pol.)  [2  photos.  1  tbl.) 
Describes  the  effect  of  grafting  wax  in  promoting  wound  occlusion 
in  Populux  X  niarilandica. 


26  COMBINATIONS  OF  FORESTRY  WITH  AGRICULTU 

261  ALTERNATE  FORESTRY  AND  AGRICULTURE, 

PERIODIC  OR  TEMPORARY  AGRICULTURAL  USE 

OF  FOREST  LAND 


Bakker,    A.     1966.     (POPLAR    GROWING    AND    GRASSLAND.) 
Populier  3  (3):  38-40.  (Du.) 
Deals  with  the  influence  of  poplar  line  plantations  on  the  botanicai 
composition  and  the  yield  of  adjacent  grassland. 

262  FUEL  AND  FODDER  FORESTS 

Adeleye,    I.    O.  A.,    and     Kitts,    W.  D.     1974.    THE    EFFECT    OF 
NITROGEN  SOURCE  OF  THE  IN   VITRO  CELLULOSE  DIGES!'' 
TION  OF  CHEMICALLY  TREATED  OAT  STRAW  AND  POPLAR 
WOOD.  J.  Agric.  Sci.  (Camb)  82  (3):  571-573. 

Radkov,  D.  P.  1964.  [DETERMINING  THE  TIME  FOR  LOPPING 
FOLIAGE  FOR  FODDER  FROM  THE  COMMONEST  BUL 
GARIAN  TREE  SPECIES  IN  RELATION  TO  CHANGES  IN  THE 
CHEMICAL  COMPOSITION  OF  THE  LEAVES.)  Gorskostop, 
Nauka,  Sofija  1  (3):  23-8.  7  refs.  [Bulg.ru.f.) 
Tabulated  data  on  the  nutrient  contents  of  leaves  of  Populus  X 
'canadensis'  from  10  July  to  30  Sept.  show  July  to  be  the  bes\ 
month  for  lopping,  as  the  leaves  then  had  their  highest  content  oj 
crude  protein. 

Robertson,  J.  A.,  Beacom,  S.  E.,  and  Shiels,  R.  1971.  FEEDING 
VALUE  OF  POPLAR  SILAGE  IN  RATIONS  FOR  YEARLING 
STEERS.  Can.  J.  Anim.  Sci.  5  1  (1):  243-246. 

263  IRRIGATED  FOREST 

Csikos  Toth,  I.  1966.  (TWO-YEAR  RESULTS  OF  GROWING 
BLACK  POPLAR  HYBRIDS  WITH  THE  AID  OF  IRRIGATION.) 
Erdo  15  (8):  358-62.  (Hu.ru.g. )  (1  photo.  1  dgm.  2  tbls.) 
Poplar  planted  at  2  X  2.5  m.  spacing  on  pasture  land  reached  height! 
up  to  530  cm.  and  diams.  up  to  7.2  cm.  Potential  yields  exceec 
those  of  agricultural  crops. 

Decei,  I.  1971.  (YIELD,  PRODUCTIVITY  AND  ADAPTABILITY 
OF  STANDS  OF  SALIX  ALBA  IN  THE  DANUBE  FLOOD 
PLAIN.)  In  (Proceedings,)  Working  Group:  The  mensuration  of  the 
forest  biomass  and  its  productivity,  lUFRO  Section  25  jlSth 
lUFRO  Congress,  Gainesville,  Fla.  1971  ) .  8  pp.  (F.,  2  ref.) 
On  first-class  sites,  total  volume  growth  of  Willows  exceeded  that  Oj 
hybrid  Poplars  and  all  other  species  grown.  The  growth  of  botf^ 
Willow  and  Poplar  plantations  was  closely  related  to  the  lengtt 
and/or  depth  of  flooding. 


Gajic,  M.  R.  1968.  (THE  SIGNIFICANCE  OF  THE  GROUNDS 
FLORA  COMMUNITIES  AND  THE  BELTS  OF  POPLAR  ANC| 
WILLOW  IN  PROTECTING  EMBANKMENTS  ON  THE  LEFT 
BANK  OF  THE  RIVER  SAVA  AT  SREMSKA  MITROVICA.) 
Sumarstvo  21  (7/8):  17-24.  (6  refs.  [Serb.g.[.| 
Tlie  distance  of  the  protective  belts  of  Poplar  and  Willow  from  thi 
embankment  must  be  taken  into  account,  since  the  spread  of  L. 
perenne  is  favoured  by  shade. 

lonescu.  A.,  et  al.  1968.  (SITE  STUDIES  ON  THE  GROWING  OF 

EUROAMERICAN  POPLARS  IN  THE  DANUBE  FLOOD-PLAIN.) 

Institutul   de   Cercetari    Forestiere,    Bucharest,    pp.    123.   (126  refs 

(Rum.f.e.).) 

The  principal  factors  affecting  increment  and  yield  are  depth  ano 

duration  of  flooding,  rate  of  flow  of  flood  water,  soil  moisture,  sol 

texture,  and  degree  of  gleying. 
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:aul,  R.  N.  1965.  AFFORESTATION  IN  THE  COLD  DESERT  OF 
VDIA.  Indian  For.  91  (1):  2-9  +  6  photos.  6  refs. 
describes  the  need  of  afforestation  to  meet  the  great  scarcity  of 
iel,  and  the  plantations  of  Willow  and  Poplar  established  during  the 
ast  50  years. 

adu,  S.,  et  al.  1968.  |GROWING  POPLARS  AND  WILLOWS  IN 
HE  DAM-BANK  ZONE  [OF  THE  DANUBE  1.)  Centrul  de 
iQcumentare  Tehnica  pentru  Economia  Forestiera,  Ministerul 
conomici  Forestiere,  Bucharest,  pp.  144.  |  136  refs.  [Ro.f.e.f.e.j .) 
Hscussion  of  the  flood  resistance  of  Populus  alba,  P.  nigra,  and 
ybrid  Black  Poplars. 

•ircomnicu,  C,  and  Radoi,  D.  1969.  (THE  MECHANIZATION  OF 
.TllOPLAR  GROWING  WITH  FAST-GROWING  POPLARS  IN  THE 
)AM-BANK  ZONE.  THE  TECHNIQUE  AND  EQUIPMENT  FOR 
•HE  MAINTENANCE  OF  SUCH  PLANTATIONS,  AS  PRACTISED 
)N  THE  CHISELET  EXPERIMENTAL  BLOCK.)  Stud.  Cere.  Inst. 
;erc.  For.,  Bucuresti  27  (3):  79-106.  [Ro.ru.g.,  8  refs.) 
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•ronco,  G.  1967.  [POPLAR  CULTIVATION  AND  CATTLE 
RAISING  ON  RIVERAIN  LAND  [IN  ITALY].]  Ital.  Agric. 
04  (Aug):  808-21.  [It.]  (20  photos.] 

'ossibilities    of    using    seasonally    flooded    riverside    land    for   a 
ma  profitable  combination  of  Poplar  growing  and  cattle  raising. 

\  264  FARM  FORESTS 

lay,  J.  C.  1969.  SOME  USES  FOR  TIMBER,  AND  A  CASE 
ilSTORY  OF  TREE  FARMING.  Papers  to  Private  Tree  Farming 
Jeminar,  Univ.  New  England,  Armidale,  Dept.  of  Univ.  Extn. 

265  STRIPS  OR  LINES  AT  ROAD,  RAIL  AND 
CANAL  SIDES,  ETC.;  HEDGEROW  TREES 

Jara,  I.  I.,  and  Gheorghita,  G.  I.  1971.  [EXPERIMENTAL  PLANT- 
NO  OF  SOME  SALIX  AND  POPULUS  SPECIES  IN  THE  ZONE 
'ERIODICALLY  FLOODED  BY  LAKE  BICAZ.]  Rev.  Padurilor 
J6(6):  293-4.  [Ro.,  2  ref.] 

greater  than  50%  of  wildings  of  Salix  sp.  survived  submergence  of 
•a.  3  months  soon  after  spring  planting,  but  those  of  Populus  sp. 
•urvived  only  where  partly  above  water  level. 

3ura,  D.  1970.  (EFFECT  OF  POPLARS  AND  WILLOWS 
PLANTED  NEAR  RETAINING  DAMS  ON  THE  SAFETY  OF  THE 
DAMS.]  Topola  (81/82):  18-20.  [Sh.e.] 

Willows  should  not  be  planted  nearer  than  10  m  or  Poplars  nearer 
than  30  m  to  the  foot  of  earth  dams  and  dikes. 

:::astellani,  E.,  and  Prevosto,  M.  1967.  INVESTIGATION  ON  THE 
NEGATIVE    EFFECTS    OF    POPLAR    ROWS    ON    SOME   AGRI- 
ULTURAL    CROPS.    Proc.     14th    Congr.    Int.    Union    For.    Res. 
3rgan.,  Munich  1967  Pt.  I,  Sect.  11,  (203-14).  [1  ref.  [E.e.f.g.].] 

Eisenreich,    H.    1971.    [SOME   FACTS   ABOUT   POPLAR    GROW- 
ING.] Sozial.  Forstw.  21  (3):  84-7,  94.  (Dei   2,  ref.) 
Discusses  experience  in  the  planting  and  tending  of  Poplars  in  rows 
llong  roads  and  watercourses  in  E.  Germany. 

Evrard,  R.  1968.  [GROWING  POPLAR  IN  ROWS.]  Ann.  Gembl. 
74  (2):  1  15-36.  [8  refs.  (F.j  A.P.B.) 

4  general  exposition  of  the  lay-out,  spacing,  tending,  etc.  of  row 
plantings  of  Poplars,  with  particular  reference  to  the  orientation  oj 
the  rows. 


rloricica,  N.,  and  Nedea,  P.  1971.  [THE  SPECIAL  PROTECTION 
IVND  PRODUCTION  FORESTS  OF  THE  DAM-BANK  ZONE  OF 
THE  DANUBE  AND  ITS  ISLANDS  IN  THE  HFOV  INSPEC- 
rORATE.I  Rev.  Padurilor  86  (8):  396-9  +  smries.  [Ro.e.f.ru.] 
An  account  of  the  problems  of  establishing  and  managing  forests 
llong  the  artificial  embankments  in  this  part  of  Rumania. 


Shiorgita,  G.  I.,  Bara,  I.  I.,  and  Misaha,  C.  G.  1972.  (THE  PER- 
FORMANCE OF  SOME  SPECIES  OF  SALIX  AND  POPULUS 
UNDER     CONDITIONS    OF    PERIODIC    FLOODING    ON    THE 

01  BANKS    OF    LAKE   BICAZ.]    Revista   Padurilor   87(6):    294-298. 

Vli[Ro.,  2  ref.  I 


Kohan,  S.  1966.  [SOME  RESULTS  AND  PROBLEMS  OF  ESTAB- 
LISHING LINE  PLANTATIONS  OF  POPLARS  ON  THE  E. 
SLOVAKIAN  PLAIN.)  Las.  Bratislava  22(2);  60-4.  |6  refs. 
[Slovak.].] 


Presents  data  on  the  growth  and  development  of  young  1-,  2-  and 
3-row  plantings  along  canal  and  river  banks. 

May,  S.  1971.  REPORT  TO  THE  GOVERNMENT  OF  PAKISTAN 
ON  INTENSIVE  FORESTRY  WITH  FAST-GROWING  SPECIES  IN 
WEST  PAKISTAN.  United  Nations  Development  Programme,  FAO, 
Rome.  FAO  Report  No.  TA  3012,  pp.  80.  (E.,  10  ref.) 
A  report  dealing  mainly  with  the  planting  of  Poplars  and  Eucalypts 
in  irrigated  plantations. 

Polosina,  M.  I.  1973.  (THE  WATER  REGIME  AND  BIOLOGIC.A.L 
DRAINAGE  ROLE  OF  WOODY  PLANTS  IN  CANAL-SIDE 
STANDS  IN  THE  LOWLANDS  W.  OF  THE  CASPIAN.) 
Lesovedenie  No.  6,  60-68.  JRu.e.,  9  ref.) 

Presents  data  on  the  transpiration  rates  in  June,  July  and  Aug,  of 
Populus  X  berolinensis,  planted  along  a  canal.  The  high  expenditure 
of  water  in  transpiration  was  very  effective  in  lowering  the  water 
table. 

Prevosto,  M.  1971.  [SOME  ASPECTS  OF  POPLAR  GROWING 
ALONG  FIELD  BORDERS.)  Cellulosa  e  Carta  22(6):  23-44. 
[It.f.e.de.,  17ref.| 

Describes  the  correct  siting,  spacing  and  management  of  rows  of 
Poplar  along  the  edges  of  fields  etc.,  and  discusses  their  importance. 

Sabau,  V.  1967.  [FOREST  BELTS  FOR  THE  PROTECTION  OF 
FLOOD-PLAIN  EMBANKMENTS.)  Rev.  Padurilor  82(11):  573-7. 
[  6  refs.  (  Ro.ru. e.g.f.  ] .  ] 

Populus  nigra  and  P.  X  euramericana,  can  endure  50  days  of 
flooding  in  the  growing  season  and  need  not  less  than  60  cm.  of 
aerated  soil  during  the  rest  of  the  year. 

Zundel,  R.  1972.  [POPLAR  GROWING  AND  THE  CARE  OF  THE 

COUNTRYSIDE.)  Holzzucht  26  (3/4):  34-38  |De.| 

Discusses  experience  with  Poplars  of  different  kinds,  planted,  alone 

or  in  mixture,  mainly  or  exclusively  for  purposes  other  than  wood 

production. 


266  SHELTERBELTS,  WINDBREAKS 

Becher,  R.  1968.  WINDSCHUTZ  MIT  PAPPELN  IN  KUSTEN- 
NAHE.  Holzzucht,  Reinbek  22  (3):  S.30,  [2  Abb.) 

Elamami,  S.,  and  Baldy,  C.  1967.  [PROVISIONAL  RECOM- 
MENDATIONS ON  THE  PLANTING  OF  WINDBREAKS  IN  THE 
IRRIGATED  AREAS  OF  TUNISIA.)  Documents  Techniques, 
Institut  National  des  Recherches  Agronomiques  de  Tunisie,  .\riana 
No.  28,  pp.  15.  [[Fr.arab.]  A.P.B.) 

Tamarisk  is  recommended  for  saline  soils  and  Poplars  for  the  cooler 
regions.  Recommended  planting  densities,  irrigation  regimes,  fer- 
tilizer treatment  and  orientations  are  shown. 

Fedorenko,   V.  P.    1967.   ] EFFECT  OF  SHELTERBELTS  ON  THE 

ACCUMULATION   OF   HUMUS   IN    THE  CHESTNUT  SOILS  OF 

THE   ALTAI    REGION.)    Procoved.   (11):    82-5.   [10  refs.   [Ru.e.) 

N.L.L.) 

A  report  on  studies  of  soils  under,  and  20-200  m.  to  leeward  and  to 

windward  of   a    28-year  Maple  /Birch  /Poplar/Willow  shelterbelt  in 

this  dry  steppe  region. 

Gal,  J.  1967.  (RESEARCH  RESULTS  ON  SHELTERBELTS  IN 
HUNGARY.)  Erdesz.  Faipari  Egyetem  Kiad.,  Sopron  (2),  pp.  83. 
[Hu.ru. g.ru.g.) 

Sums  up  experience  and  research  findings  of  1 5  years  intensive 
shelterbelt  planting. 

Isaeva  T  L.  1973.  [GROWTH  OF  WOODY  SPECIES  IN 
SHELTERBELTS  IN  THE  KRASNODAR  REGION.)  Lesnoe 
Khozyaistvo  No.  7,  40-43.  JRu.) 

Gives  data  on  the  height  increment  of  8  species  of  broadlcaved  trees 
for  various  ages  up  to  23  years 

Joachim,  H.  F.,  and  Grunert,  F.  1974.  [GROWING  TREES  OUT- 
SIDE THE  FOREST  AS  AN  INIKGRAL  PART  OF  AGRICUL- 
TURAL AMELIORATION  SCHEMES:  THE  EXAMPLE  OF  THE 
BOLZINE  AMELIORATION  DISTRICT  ON  THE  MIDDLE 
ODER.)  Beitrage  fur  die  Forstwirtschaft  8(4):  197-203.  [De.ru.e., 
8  ref.) 

Describes  plans  for  systemic  planting  of  rows  and  shelterbelts  of 
trees  and  shrubs  together  with  the  draining  and  enlarging  of  fields. 
Suitable  species  are  listed.  Populus  trichocarpa  and  other  varieties  of 
Poplars  being  the  principal  species. 
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King      E       1970.      (ECOLOGICAL     AND     METEOROLOGICAL 
STUDIES    ON    SHELTERBELTS    IN    THE    WET    SUMMER    OF 
1968.)  Agric.  Met.  7  (3):  235-53.  |  7  refs.  O.R.S.| 
Belts  consisting  of  1   row  of  Poplars  with  2-3  rows  of  shrubs  were 
adequate  and  are  recommended. 

Lange.O.  1964.  DIE  AUSWIRKUNG  DES  GRUNEN  PLANES  AUF 
DEN  PAPPELANBAU  IM  BEREICH  DES  LWK-FORSTAMTES 
DUREN.  Forst-  u.Hol/wirt,  Hann.  19  (3):  S.47. 

Logginov,  B.I.  1964.  PRINCIPLES  OF  FIELD-PROTECTIVE 
FORESTATION.  Israel  Program  for  Scientific  Translations, 
Jerusalem.  Distributed  by  Oldbourne  Press,  London,  pp.  302.  230 
refs.  Price  L.  15  8  s.  Translation  by  A.  Gourevitch  of  Osnovy 
polezaseitnogo  lesorazvedenija. 

A  detailed  compilation  of  Soviet  experience,  discussing  the  design, 
lay-out  and  establishment  of  shelterbelts  and  the  importance  of 
correct  choice  and  mixture  of  species. 

Mendes,    F.  L.    (Louro   Mendes,    F.|    1974.    |SHELTERBELTS    IN 

THE  MIRA   IRRIGATED  AREA:  GENERAL  CONSIDERATIONS 

AND     EXAMPLES.]     Publicacoes,     Direccao     Geral    dos    Servicos 

Florestais  e  Aquicolas  (1962-65)  29/32,  1  19-207  +  3  fig.  |Pt.f.,  13 

ref.l 

Describes    the   existing  stands  and   shelterbelts  and  discusses  the 

Drospects  for  the  development  of  the  shelter  belt  system. 

Pavlovskij,  E.  S.  1965.  VYRASCIVANIE  ZASCITNYH 
NASAZDENIJ  V  KAMENNOJ  STEPI.  [GROWING  PROTECTIVE 
STANDS  IN  THE  KAMENNAJA  STEPPE.)  Izdatel  stvo  'Lesnaja 
Promyslennost',  Moscow,  pp.  170.  52  refs.  (Ru.)  N.L.L. 
Reviews  the  work  done  and  experience  gained  in  )  70  years'  activity 
in  growing  shelterbelts. 

Ponticelli,  P.  1968.  ]THE  WORK  OF  THE  NATIONAL  PULP  AND 
PAPER  CORPORATION  IN  SARDINIA  IN  THE  FIELDS  OF 
AGRICULTURE  AND  FORESTRY.)  Cellulosa  e  Carta  19(9): 
54-9.  )lt.) 

A  short  account  of  the  Corporation  's  work  on  developing  the  use  of 
Poplars  and  Eucalypts  for  farm  windbreaks. 

Shah,  S.  R.  H.,  and  Kaira,  Y.  P.  1970.  NITROGEN  UPTAKE  OF 
PLANTS  AFFECTED  BY  WINDBREAKS.  Plant  &  Soil  33(3); 
573-80.  [E.f.,  11  refs.) 

A'  uptake  was  compared  in  strawberry  plants  in  Manitoba  in 
unprotected  zones  and  in  zones  protected  by  shelterbelts. 

SImunovic,  N.  1967.  )  CH  AR  ACTFRISTICS  OF  POPLARS,  AND 
THEIR  USE  IN  WINDBREAKS.)  Sum.  List  91  (5/6):  244-52.  )19 
refs.  ISerb.serb.g.j    1  photo.  5  sets  of  dgms.) 

Poplars  are  suitable  for  windbreaks  because  of  their  resistance  to 
windhreakage  and  windthrow,  their  strong  crowns  and  good  height 
growth,  and  their  fast  growth  and  long  life. 

SImunovic,  N.  1967.  (WINDBREAKS  OF  POPLARS  AND 
WILLOWS  IN  THE  REGION  OF  VOJVODINA.)  Topola,  Beograd 
1  1  (61/64):  120-6.  (2  refs.  |  Serb.serb.f.) . ) 

Gives  tabulated  figures  showing  the  increased  timber  production 
expected  from  planting  shelterbelts  in  the  region. 


Vasil'ev,  M.  E.  1969.  SHELTERBELTS  AND  EVAPORATION  OF! 
SNOW  FROM  FIELDS  IN  NORTH  KAZAKHSTAN.  Vestnik  Sel! 
skohozjajstvennoj  Nauki,  Moskva  (9),  (53-7).  [Ru.e.g.f.  From  abstr 
in  Soils  and  Fertil.  33  (1),  (No.  801).) 

At  a  distance  from  the  shelterbelt  of  30  times  its  height,  an  oper 
belt  of  Poplars  decreased  evaporation  by  ca.  25%  and  a  compact  bell 
of  Poplars  and  other  deciduous  trees  by  ca.  22%. 


268  PASTURED  FORESTS. 
GRAZJNG  OIM  FOREST  AND  OPEN  RANGES 


Ti 


268.5 

Lancaster,  R.  1969.  POPLAR  LEAVES  AS  SILAGE.  Soil  and  Watei 

6  (1  and  2):  28. 


27  ARBORETA,  ARBORICULTURE  FOR 
ORNAMENTAL  PURPOSES 


Foley,  T.  A.  1970.  THE  USE  OF  HARDWOODS  FOR  AMENITY 
SHELTER  AND  TIMBER  PRODUCTION.  Farm  For.  12  (2):  28-45 
[  3  refs. ) 

Discusses  the  possibility  of  combining  the  provision  of  shelter  with 
the  production  of  high-grade  exotic  hardwood  timber  or  veneer  in 
New  Zealand. 

Gruneberg,  H.  1974.  (PREPARATORY  TREATMENT  AND 
TRANSPLANTING  OF  LARGE  TREES  FOR  THE  LAND 
SCAPING  OF  RESIDENTIAL  AREAS:  A  TASK  ASSIGNED  TC 
THE  STATE  FOREST  ENTERPRISES  BY  THE  E.  GERMAN 
GOVERNMENT.)  Beitrage  fur  die  Forstwirtschaft  8(4):  193-196 
)De.ru.e.,  IS  ref.)  ' 

Reviews  government  policy  on  tree  planting  in  urban  areas.  Poplan] 
are  recommended  as  the  best  species  for  the  short  term,  with 
progressive  conversion  to  other  species. 


Anonymous.    1964.  )THE  POPULETUM  OF  EGENHOVEN.j   Bull  i 

Soc.  For.  Belg.  71  (12):  503-8.  (  F. ) 

Lists  the  Poplars  planted  and  gives  some  data  on  increment  at  ca.  lC\ 

years. 


Hoffmann,  E.  1972.  (THE  POPLAR  COLLECTIONS  OF  THE 
FORSCHUNGSINSTITUT  FUR  PAPPELWIRTSCHAFT,  HANN. 
MUNDEN  (,  WITH  TABLES  OF  THE  SPECIES  AND  CLONES 
REPRESENTED).)  Holzzucht  26  (3/4):  30-32.  )De.) 

272  PARKS 

Cinovskis,  R.  1972.  )SURVEY  OF  INTRODUCED  SPECIES  OF 
POPULUS  IN  RURAL  AND  URBAN  PARKS  OF  LATVIA.)  Riga 
ZInat  Akad.  Bot.  Sad.  Daildarznieciba  9:  25-32.  (Lav.) 


3  WORK  SCIENCE.  HARVESTING  OF  WOOD: 
LOGGING  AND  TRANSPORT.    FOREST  ENGINEERING 


32  FELLING  AND  RELATED  OPERATIONS 

322  PREPARATORY  MEASURES  OTHER  THAN  MARKING. 
FELDNG  SEASON 

Markovic,    J.  S.     1970.     jSTUDY    ON    STANDARD    TIMES    FOR 

CLEAN    BARKING  OF  POPLAR  AND  WILLOW  PULPWOOD  BY 

HAND.)  Topola  (81/82),  (27-34).  jSh.f.,  1  I  ref.) 

In    continued    work  standard   times   were  determined  for  barking 

unsorted  round  and  cleft  billets  of  Salix  alba  and  various  Poplars. 

Rotaru,    C.     1971.     )  IN  VESTIGAIIONS    ON     THE    CHEMICAL 

BARKING  OF  TREES.)    Rev.  Padurilor  86(3):   129-32  +  smries.). 

)  Ro.ru. f.e.de.,  7  ref.) 

Reports  trials  in  Rumania  on  hybrid  Black  Poplar  ages  20  years.  Na 

arsenite  was  effective,  preferably  in  30%,  solution.  Economic  aspects 

are  discussed  in  relation  to  mechanical  barking. 


322.3 

Berlyn,    R.  W.    1966.    BARK    REMOVAL   STUDIES   AT   THE   IN- 
STITUTE    (PULP     AND     PAPER     RESEARCH    INSTITUTE    OF 
CANADA).  Trend  7:  10-13. 
Bark-to-wood  bonding  strength  are  described  in  detail. 


323  FELLING  AND  SUBSEQUENT  PRIMARY 
CONVERSION 

Bozdech,  J.  1964.  (ASSESSING  LOSS  OF  (WOOD)  VOLUME  IN 
BARKING.)  Prace  Vyzkum.  Ust.  Lesn.  CSSR  No.  28,  (281-307).  12 
refs.  )  Cz.ru. e.  ] 

Gives  figures  from  a  study  of  the  hand  barking  and  machine  barking. 
Losses  in  hand  barking  were  l-3%>  vs.  2-7%>  by  machine. 
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oung,  H.  E.  1964.  lAMOUNIOF  FIBRES  IN  THE  ROOTS  |AND 
ITHER  LOGGING  RESIDUES]  OF  8  SPECIES  FROM  EASTERN 
.AMERICA.)  Norsk  Skogbr.  10(7/8):  239-43.  6  refs.  [Nor.] 


33  DEGREE  OF  UTILIZATION  AND  WASTE 


331  DEGREE  OF  UTILIZATION  AND 
WASTE:  GENERAL 

(ilf,  H.  H.  1966.  UBER  DIE  MAXIMALE  ERZEUGUNG  UND 
iPTIMALE  VERWERTUNG  VON  FAPPEL-SCHWACHHOLZ. 
lolzzucht,  Reinbek  3/4,  35-36.  [3  Abb.| 


35  PERFORMANCE  MEASUREMENTS  FOR 

DETERMINING  PIECE  RATES  IN  FELLING  AND 

RELATED  OPERATIONS 

>revosto,  M.  1970.  (THE  INFLUENCE  OF  MECHANIZATION  ON 
THE  TIMES  AND  COSTS  OF  LOGGING  POPLAR  STANDS  IN 
THE  LOMBARDY-PIEDMONT  PLAIN.]  Cellulosa  e  Carta  21  (7); 
14-26.  (It.f.e.g.] 

Tabulates  and  discusses  data  from  a  study  in  two  J  0-year-old  Poplar 
stands  in  the  Po  valley. 

36  TOOLS,  MACHINES  AND  EQUIPMENT  FOR 
FELLING  AND  RELATED  OPERATIONS 

urro,  P.,  and  Ghisi,  G.  1966.  [TIME  STUDY  ON  CHAIN-SAW 
OPERATIONS  IN  A  POPLAR  PLANTATION.]  Pub.  Centro  Sper. 
\gric.  For.  9:  69-79.  [It.it.e.j 

Pahlitzsch,  G.,  and  Peters,  H.  1966.  [INVESTIGATIONS  ON 
UTTING  WITH  CHAIN  SAWS.  1.  INFLUENCE  OF  WOOD 
VIOISTURE  CONTENT,  CUTTING  DIRECTION  AND  FEED 
SPEED  IN  CHAIN  SAWING.  ]  Holz  Roh-u.  Werkstoff  24  (2):  59-71. 
37  refs.  [G.g.e.]  P.R. 

Describes  investigations  on  (a)  scratch-type  and  (b)  chipper-type 
chains  cutting  Spruce,  Poplar,  and  Beech  on  a  special  test  rig. 


Pahlitzsch,  G.,  and  Peters,  H.  1968.  [INVESTIGATIONS  ON 
CUTTING  WITH  CHAIN  SAWS.  2.  INFLUENCE  OF  THE  CUT- 
TING ANGLES  AND  THE  IMPORTANCE  OF  THE  CHIP-THICK- 
NESS-LIMITER  IN  CHAIN  SAWING.)  Holz  Roh-  u.  Werkstoff 
26  (10):  382-8.  [2  refs.  (G.g.e. ]  P.R.| 

With  scratch-type  saws  the  effect  of  front  bevel  angle  of  the  tooth 
on  total  cutting  force  (t.c.f.)  was  more  marked  in  cutting  Poplar 
(m.c.  -!r90%y  than  Spruce  (m.C.  _  35%).  This  further  work 
emphasizes  the  advantages  of  the  chipper-type  saw. 

Szilagyi,  B.  1974.  [COMMINUTION  OF  [PRUNING)  SLASH 
WITH  THE  RZ-1,5  ROTARY  STRAW  CHOPPER.)  Erdo  23(5): 
223-225.  (Hu.rii.e.) 

Describes  trials  of  this  Hungarian-made  implement  for  reducing  the 
bulk  of  slash  between  the  rows  after  pruning  hybrid  Black  Poplar. 
The  operation  was  done  in  a  single  pass  at  a  rate  of  0.365  ha /hour. 


37  TRANSPORT 

372/377 

Baldini,  S.   1973.   [TIMES  TAKEN   IN   THE  CONVERSION  OF  A 

POPLAR  STAND  BY  THE  WHOLE-TREE  LOGGING  METHOD.) 

Cellulosa  e  Carta  24  (3):  2  1-36.  [  It.f.e.de.,  7  ref.  j 

Describes  a  system  for  felling  Poplar  and  converting  the  wood  into 

chips  at  landings.  It  is  based  on  the  use  of  power  saws,  an  articulated 

wheeled  tractor,   a  self-propelled   barker,   a  hydraulic  crane  and  a 

chipper. 


38  FOREST  ENGINEERING 

384  PROTECTIVE  WORKS 

Holovchans'kyi,  I.  M.,  and  Kovalenko,  A.I.  1972.  USING  POP- 
ULUS  HYBRIDS  FOR  PROTECTIVE  PLANTINGS.  Visnyk  Sil's 
kohospodar  Nauk  3;  72-76.  [Ukr. ) 


4  FOREST  INJURIES  AND  PROTECTION 


3ergacz,  J.,  and  Szontagh,  P.  1973.  (INTEGRATED  PROTECTION 
DF  POPLAR  PROPAGATION  MATERIAL  AND  PLANTATIONS.  [ 
Erdo  22  (5);  222-226.  (Hu.ru.e.) 

Lists  the  most  dangerous  fungal  diseases  and  insect  pests  of  hybrid 
Black  Poplars  in  Hungary,  and  describes  trials  to  develop  a 
"ombined  spraying  programme  against  both  types  of  damage. 

iKruel,    W.,    and    Lyr,   H.    1964.    [THE    INCIDENCE   OF    FOREST 

fNJURIES   IN    E.  GERMANY   AND  A  PROGNOSIS   FOR    1964. | 

Sozial.  Forstw.,  Berl.  14  (4):  108-1  1.  [G.| 

Discusses  past  and  expected  injuries  by  fire,  fumes,  meterological 

agencies,  diseases  and  injuries  of  young  plants,  older  stands,  and  in 

Poplar  and  Willow  plantations,  with  comprehensive  lists  of  fungi  and 

insects. 

41  GENERAL  TECHNIQUE  OF  FOREST  PROTECTION. 
TYPES  OF  INJURY 

Atanasoff,    D.    (Atanasov,    D.|     1973.    [WITCHES'    BROOMS   ON 

STEMS    OF    ELMS    AND    OTHER    TREES.)     Archiv    fur    Phyto- 

pathologie    und    Pflanzenschutz    9(4):    241-243.    [De.e.ru.,    3   ref. 

NLLI 

It  is  suspected  that  the  disorder  is  attributable  to  viruses  or  to  a 

combination  of  these  and  mycoplasma.  In  vegetatively  propagated 

Poplars  it  was  found  on  some  sites  and  not  on  others. 

iBaudys,  E.  1967.  [MORE  INFORMATION  ON  THE  OCCUR- 
RENCE OF  GALLSIZOOCEEIDIA)  ON  POPLAR  AND  ASPEN  IN 
MORAVIA.)  Shorn.  Vysoke  Skoly  Zemed.,  Brno  (Rada  C)  36(2): 
153-64.  )  13  refs.  [  Cz.ru. g.| 

Gives  descriptive  notes  on  gall  types  not  previously  reported  from 
Moravia,  and  maps  their  occurrence. 

Emschermann,  F.  1972.  [ACTUAL  PROBLEMS  OF  PLANT  PRO- 
TECTION IN  POPULUS  MANAGEMENT.!  Holzzucht  26(1/2): 
11-15.  (G.) 
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Keller,  I.  1964.  BEEINFLUSSEN  INSEKTIZIDE  DIE  PHOTO- 
SYNTHESE  UND  TRANSPIRATION  VON  PAPPELBL A TTERN? 
Anz.  Schadlingskde.,  Berl.u.Hamb.  37(6):  87  89.  [2  Abb.,  I  Tab., 
Lit.  Ang.,  Franz.u.e.Zsfg.l 

Kiss,  L.  1969.  THE  EFFECT  OF  INSECTICIDES  ON  POPLAR 
CUTTINGS.  Transl.  Dep.  For.  Can.  No.  324,  pp.  6.  [2  Hgs.  1  tbi. 
Transl.  from  Erdo   1968  1  7  ( 1 ),  (26-9).  [See  F.A.  29  No.   5929.).] 

Magnani,  G.  1967.  (DAMAGE  IN  A  POPLAR  NURSERY  CAUSED 
BY  HERBICIDE.)  Cellulosa  e  Carta  18(4):  29-31.  (2  refs. 
(It.it.f.e.g.)   5  photos.) 

Describes  and  illustrates  typical  damage  to  Poplar  nursery  stock 
after  chemical  weeding. 

Rohmeder,  E.  1967.  )HARMFUL  EFFECTS  OF  A  HERBICIDE  ON 
THE  HEALTH  AND  PERFORMANCE  OF  YOUNG  POPLAR 
PLANTS.)   Forstwiss.  Cbl.  86  (4):  I  93-20  1.  (G.g. )  [5  this.) 


416TYPESOF  INJURY 

Gerhard,  H.  1964.  DIE  BEDEUTUNG  DER  BLATTKRANK- 
HEITEN  FUR  NORDDEUTSCHLAND.  Hol//ucht,  Reinbek 
18  (3/4):  20-21.  (Photogr.) 

416.1 

Weisgerber,  Horst.  1967.  DIE  TRIFBSPITZFN  KRANKHFIT  AN 
I'APPFLN  DFR  SEKTION  LEUCE  DUBY,  VFRURSACHT 
DURCH  POLLACCIA  RADIOSA  (LIB.)  BALD. FT  CIF.  Diss, 
lorstl.  Fak.  Georg-August-Unov.  Gottingen,  H:inn.NUindoii  1  10  S., 
I  Abb.,  Tab.,  80  Lit.  Ang.) 
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416.13 

Harper,  A.M.  1966.  THREE  ADDITIONAL  POPLAR  GALL 
APHIDS  FROM  SOUTHERN  ALBERTA.  Canad.  Ent.  98(11): 
12  12-4.  I  I  2  re fs.  Smry.  4  photos.) 

Describes  AsipHum  sacculi  on  leaves  of  Populus  tremuloides, 
Thecabius  populiconduplifolius  on  leaves  of  P.  balsamifera  and 
Pemphigus  bursarius  on  leaves  of  P.  nigra  var.  italica. 

416.15 

Grisjuk,  N.  M.,  and  Bulgakova,  T.  E.  1967.  (RESISTANCE  OF 
POPLARS  TO  RUST.)  Lesn.  Hoz.  20  (2):  64-6.  |Ru.|  (1  tbL] 

416.4 

Zalasky,  H.  1971.  FROST  RING  RESULTING  IN  A  DE- 
STRUCTIVE CANKER  OF  POPLAR.  Abstr.  in  Proceedings,  37th 
Session,  Canadian  Phytopathological  Society,  Edmonton  (24). 
(IMII 


42  INJURIES  FROM  INORGANIC  AGENCIES 
(EXCLUDING  FIRES) 

Taris,  B.  1964.  [THE  ENEMIES  OF  POPLARS.)  Bulletin  Tech- 
nique d'lnformation  des  Ingenieurs  des  Services  Agricoles,  Paris  No. 
193,  (773-6,  liv).  |F.f.)  C.G.B. 

Discussion  of  the  effect  of  wind,  frost,  hail,  sun-scorch,  drought, 
excessive  moisture,  insect  pests,  mammals,  birds  etc.,  including 
suggestions  for  prevention  and  control,  notes  on  the  susceptibility 
of  varieties,  etc. 

421  AIR  CURRENTS 

Erglis,  D.,  and  Matuzanis,  J.  1973.  (STAND  WINDFALL  RESIS- 
TANCE IN    1967.)    Jaunakais  Mezsaimnieciba  IS:  53-60.  (Latv.e.j 

Kohan,  S.,  and  Leontovyc,  R.  1967.  (THE  PROBLEM  OF  WIND 
DAMAGE  TO  POPLARS.)  Lesn.  Cas.,  Praha  13(7):  647-58.  [12 
refs.  I  Slovak. Slovak. ru.e.g.f. ) . ) 

A  report  on  a  survey  of  the  occurrence  and  severity  of  injuries 
caused  by  wind  in  Poplar  stands  in  the  E.  Slovakian  plain:  (1 ) 
physiological  effects  and  (2)  mechanical  damage.  Recommendations 
are  made  for  protective  measures. 

422  TEMPERATURE  INFLUENCES.  INSOLAT)ON 

Fakirov,  V.  1972.  [FROST  CRACKS  IN  HYBRID  BLACK  POP- 
LAR ON  FLOODED  AND  DRAINED  SITES  ALONG  THE 
DANUBE.)  GorskoStopanstvo  28  (9):  19-25.  [Bulg.) 
An  analysis  was  made  of  the  incidence  of  frost  crack  in  plantations 
of  several  different  clones  planted  at  various  spacings  in  Bulgaria. 
Clonal  differences  were  not  observed,  but  cracks  were  more 
frequent  on  drained  sites  and  in  denser  plantations. 

Krzysik,  F.,  Ermich,  K.,  and  Zelawski,  W.  1964.  [FROST  DAMAGE 
TO  FOREST  STANDS  IN  THE  'WINTER  OF  THE  CENTURY'.) 
Las  Polski  38  (9):  7-9.  2  refs.  [Pol.) 

Meiden,  H.  A.  van  der.   1965.  [  DAMAGE  TO  POPLARS  BY  LATE 

FROSTS  [IN  THE  NETHERLANDS) .)  Populier,  Wageningen  2(1): 

6-8.  (Du.) 

Briefly  discusses  the  degree  of  damage  to  various  clones  in  1962, 

when  severe  frosts  in  early  March  followed  a  mild  period  in  Jan.  - 

Feb. 

Veselovskii,  V.  A.,  and  Tarabrin,  V.  P.  1971.  (A  BIOPHYSICAL 
METHOD  OF  EVALUATING  THE  RESISTANCE  OF  WOODY 
PLANTS  [TO  HIGH  TEMPERATURES).)  Lesoved.  (1),  (80-2). 
[  Ru.e.,  6  ref.) 

A  note  describing  experiments  on  the  ultra-weak  spontaneous 
luminescence  of  rootlets  of  several  species,  including  Populus,  as  the 
temperature  was  raised  from  20  to  60°  C. 

422.1 

Gondocs,  I.  1971.  NYARAK  FAGYREPEDESE  ELLENI 
TOREKVES  JUGOSZLAVIABAN;  CONTROLLING  FROST 
CRACK  IN  POPULUS  IN  YUGOSLAVIA.  Erdo  20(9)-  404-407 
|Hu.) 

423  PRECIPITATIONS 
Gill,    D.     1974.    SNOW    DAMAGE    TO    BOREAL    MIXEDWOOD 
STANDS  IN  NORTHERN   ALBERTA.  Forestry  Chronicle   50  (2): 


70-73.  [E.f.,  16  ref.) 

Relates  damage  to  available  data  on  temperature,  precipitation  and 
wind-speed,  and  discusses  the  influence  of  species,  crown  form, 
stand  density  and  degree  of  site  exposure  on  the  losses  sustained. 

1; 

424  SOIL  CONDITIONS;  EROSION  EFFECTS 
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Anonymous.    1966.   COPPER   DEFICIENCY   IN  POPLARS.  Agric. 
Gaz.  N.S.W.  77  (1  1):  697.  [I.M.I. ] 

Foliar  analysis  of  young  Poplars  showing  marked   Cu  deficiency 
symptoms   in    a    New    South     Wales   nursery   suggests    that    these 
symptoms  will  occur  at  Cu  contents  of  i  5  p. p.m.  Treatment  with\ 
CuSO I  at  '/jlb./tree  stimulated  growth: 


ilnsi 


Altherr,  E.   1971.   [DAMAGE  TO  YOUNG  POPLAR  STANDS  IN 
THE   HARDTWALD,  KARLSRUHE,  BY    [LOWERING  OF)    THEfci 
WATER  TABLE.)  Forst- u.Holzw.  26  ( I  1 ):  21  3-7.  [De.,  6  ref.)  1001 

|ai 

Giulimondi,   G.    1972.   [THE  YELLOWING  OF  POPLAR   IN  THE 
NURSERY.)  Cellulosa  e  Carta  23  (7):  1  1-1  5.  [It.f.e.de.) 
The  symptoms  were  attributed  mainly  to  the  presence  of  stagnant^t 
water  in  the  soil  and  the  consequent  imbalance  in  the  supply  of  N 
and  other  nutrients  to  the  plants. 


I(t 


Jaro,  Z.  1967.  [THE  RELATIONSHIP  OF  DEFICIENCY  DIS 
EASES  TO  SITE.)  Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ., 
Munich  1967  Pt.  II,  Sect.  21,  (239-45).  [G.g.j 

A  study  of  Poplars  and  Pines  from  two  sites  showed  that  leaf 
nutrient  content  was  closely  related  to  site  differences,  but  also 
varied  between  species.  Symptoms  and  amounts  of  nutrients  in 
leaves  on  affected  sites  are  discussed. 
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Popescu,  I.,  and  Necsulescu,  H.  1967.  (THE  HARMFUL  EFFECT 
OF    PROLONGED    INUNDATION    ON    PLANTATIONS   OF   HY- 
BRID   BLACK    POPLARS    IN    THE    BRAILA    MARSHES.)     Rev.|  ( 
Padurilor  82  (1):  20-3.  (Ro.)  ij' 

77ie  use  of  resistant  clones  and  large  planting  stock  is  recommended\  mj 
for  sites  likely  to  be  flooded  for  long  periods.  \  j 

10 
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iliii 

BRANCH 
6      refs.  Il* 


Rehak,     J.     1964.     (METHOD     OF     DETERMINING 

VOLUME.)       Lesn.      Cas.,      Praha      10(10):      927-40. 

(Cz.cz.ru.e.f.) 

'Tariff  tables'  are  constructed  for  each  species,  showing  the  branch 

volume  for  da  values  of  30,  31,  3-2  ...  7-0  cm. 

424.2 
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Altherr,    E.     1971.     [GROUND    WATER     DAMAGE    IN    YOUNG 
POPLAR    STANDS    OF    KARLSRUHE    HARDWOOD    FOREST.]    'i^ 
Holzzucht  25  (2/3):  27-29.  [G.) 


424.9 

Dimitri,  L.  1973.  [THE  SALT  TOLERANCE  OF  VARIOUS 
POPLAR  AND  WILLOW  SPECIES  AND  CLONES  IN  THE 
LABORATORY  AND  FIELD. |  Eur.  J.  For.  Pathol.  3(1):  24-38. 
[G.e.] 
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Gunther,  K.  H.,  and  Troll,  V.  1971.  EIN  MODELL  ZUR  BERECW 
NUNG  DES  GRUNDWASSERSENKUNGSEINFLUSSES  AUF  DAS 
WACHSTUM  VON  BAUMEN.  Essen:  W.  Girardet  58-59,  [1  Abb.) 
Schriftenr.  Landesamt  Immissions-Bodenschutz  Nordrhein-i 
Westfalen  H.23. 
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425  CHEMICAL  INFLUENCES  (ATMOSPHERIC) 


Dassler,   H.  G.    1967.    [THE  RELIABILITY   OF  EXPERIMENTAL!  fj 

TESTS  OF  RESISTANCE  (TO  FUME  DAMAGE  [.)   Arch.  ForstW.||iij 

16  (6/9):  781-5.  [9  refs.  [G.].] 

Compares  damage  ratings  assessed  in  the  field  near  industrial  sources 

of    SO2    with     those    found    experimentally    at    controlled    SO2 

concentrations. 


Dimitrovsky,  K.   1965.   [THE  EFFECT  OF  INDUSTRIAL  FUMES 
ON    FORESTRY     IN     LIGNITE-MINING    AREAS. (     Lesn.    Frace||,, 
44  (7):  314-6.  (Cz.) 

Populus    X    robusta,    P.     trichocarpa,    P.     X    berolinensis,    P.    X\ 
marilandica,  are  among  the  trees  which  show  good  resistance  to  the{  ij 
effects  of  industrial  fumes. 
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ochinger,    L.  S.,   Townsend,   A.M.,   Seegrist,   D.  W.,   and    Bender, 
W.     1972.    RESPONSES    OF    HYBRID    POPLAR    TREES    TO 
ULFUR   DIOXIDE    FUMIGATION.   J.   Air   Pollut.   Contr.  Assoc. 
2  (5):  369-371. 

inse,  A.  R.  P.  1969.  [DAMAGE  TO  STREET  PLANTATIONS  BY 
ATURAL  GAS.I  Meded.  Rijksac.  Landbouww.  Gent.  34(2): 
D5-1S.  |Du.,  C.G.B.l 

iscusses  the  dangers  to  street  trees  in  the  Netherlands  arising  from 
le  change-over  to  natural  gas. 

)hnsen,  I.,  and  Sochting,  U.  1974.  INFLUENCE  OF  AIR  POL- 
UTION  ON  THE  EPIPHYTIC  LICHEN  VEGETATION  AND 
ARK  PROPERTIES  OF  DECIDUOUS  TREES  IN  THE  COPEN- 
AGEN  AREA.  Oikos  24  (3):  344-351.  [E.ru.,  2  6ref.  OZ] 

ozyukina,  Zu.  T.,  and  Obrazisova,  V.I.  1971.  [DAMAGE  TO 
OODY  PLANTS  CAUSED  BY  FUMES  FROM  THE  COKE/ 
OAL-TAR  INDUSTRY. I  Uch.  Zap.  Perm.  Univ.  No.  256,  (191-6). 
<u..  From  abstr.  in  Referat.  Zh.  1971  (9.56.86).  Ru.  NLL| 
he  species  studied,  in  /descending]  order  of  resistance  to  fumes, 
J  ere  Ligustrum  fvulgare/,  'Acacia'  [Robinia  pseudoacaciaj ,  Morus 
).,  Ailanthus  faltissimaj,  Populus  sp.,  Sambucus  sp. 

ampadius,   F.,  Pelz,  E.,  and  Pohl,  E.   1970.  [THE  PROBLEM  OF 
■    STIMATING   AND   DEMONSTRATING  THE   RESISTANCE  OF 
OREST  TREES  TO  FUMES.)   Biol.  Zbl.  89  (3):  301-26.  [G.e.,  19 
fs.,  E.M.B.) 

esults  emphasize  the  complexity  of  the  problem  of  assessing 
•sistance:  for  valid  interpretation  of  such  data  it  is  essential  to  take 
Mo  account  the  extent,  age,  and  type  of  material  investigated,  and 
le  duration  of  the  investigations. 

inzon,  S.  N.  1971.  ECONOMIC  EFFECTS  OF  SULFUR  DIOXIDE 
N  FOREST  GROWTH.  J.  Air  Pollut.  Control  Ass.  21  (2):  81-6.  (8 
:f.,  NLL] 

tanescu,  V.,  and  Nicu,  M.  1965.  [SILVICULTURAL  PROBLEMS 
>J  THE  ZONE  EXPOSED  TO  THE  ACTION  OF  POISONOUS 
ASES  FROM  THE  VICTORIA  CHEMICAL  WORKS.)  Rev. 
adurilor  80  (5):  258-62.  [Ro.| 

'escribes  the  damage  sustained  by  the  natural  vegetation  in  the 
eighbourhood  of  this  factory,  and  the  results  of  trial  plantations  of 
:>ecies  that  might  be  more  resistant,  including  hybrid  poplars. 

load,  F.  A.,  and  Coppolino,  J.  B.  1972.  THE  RESPONSE  OF  1  1 
!YBRID  POPLAR  CLONES  TO  OZONE.  [Abstract).  Phyto- 
athology  62  (5):  501-502.  [E.| 

'he  clones  were  exposed  to  Oj  at  0.25  nljml  for  4  hours  at  24° C, 
'5'"c  r.h.,  and  illumination  of  3300  ft-candles.  The  clones  were 
lassed  into  three  groups  on  the  basis  of  severity  indices. 

425.1 

jess,  L.  W.  1972.  RESPONSE  OF  HYBRID  POPLAR  TO 
,:  lEQUENTIAL  EXPOSURES  TO  OZONE  AND  PAN.  M.S.  Thesis. 
.,    he  Pennsylvania  State  University,  39  p. 

ensen,  K.  F.,  and  Dochinger,  L.  S.  1974.  RESPONSES  OF  HY- 
RID  POPLAR  CUTTINGS  TO  CHRONIC  AND  ACUTE  LEVELS 
)F  OZONE.  Environ  Pollut  6  (4):  289-295. 

>hha,  K.,  and  Murai,  M.  1966.  [STUDIES  ON  RADIO- 
ENSITIVITY  OF  FOREST  TREES  (II).  GROWTH  AND 
OMATIC  MUTATIONS  OF  ALNUS,  POPULUS  AND  BETULA 
PFCIES  UNDER  CHRONIC  GAMMA  IRRADIATION  IN  A 
lAMMA  FIELD.)  J.  Jap.  For.  Soc.  48(1):  12-9.  |I8  refs. 
Jap.jap.e.e.) .) 

'even  somatic  mutations  affecting  leaves  were  detected  under  a  dose 
i    /  50-70    r/day,   apparently    the   optimum   radiation   intensity  for 
-    ausing  somatic   mutations  in    broadleaved   trees  under  chronic  y- 
nidiation. 
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432  PREVENDON  AND  CONTROL 

llubener,  E.,  and  Joachim,  H.  F.  1968.  [PROBLEMS  OF  POPLAR 
TlANTING  IN  LIVE  FIREBREAKS.)  Sozial.  Forstvv.,  fieri. 
'8  (10):  312-4.  ]3  refs.  [G.g.].) 

Oiscusses  E.   German  experience,  extending  over  10  years,  on  live 
irebreaks  in  Pine  plantations  and  other  Poplar  plantings  on  sites. 


435  BENEFITS  OF  FIRE  CONTROL. 
INJURIOUS  EFFECTS  OF  FIRE 

435.3 

Morano,  N.  1972.  [ESTIMATION  OF  DAMAGE  IN  A  POPLAR 
PLANTATION  IN  THE  YEAR  N.)  Ann.  Fac.  Sci.  Agrar.  Univ. 
Stud.  Napoli  Port,  Serv.  Quarta  (ser  4)  5:  261-297.  [It.e.) 

44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 

Adema,  K.  1964.  [DISEASES  AND  PESTS  EFFECTING  THE 
QUALITY  OF  POPLAR  WOOD.)  Populier  1  (2):  2-3;  [Du.) 

Bazzigher,   G.    1972.    KRANKHEITEN   DER   PAPPEL.  BIRMENS- 
DORF,  ZH:  EIDGEN.  ANST.  FORSTL.  VERSUCHSW.,  22  S.,  [26 
Abb.,  12  Lit.Ang.l 
Ber.  Eidgen.  Anst.  Forstl.  Versuchs.  Nr.  87. 

Denbnovests'kyi,  H.  I.  1969.  SOME  PROBLEMS  OF  PATHO- 
PHYSIOLOGY OF  POPLAR  INFESTED  WITH  NECROSIS. 
Zakhyst.  Rosl.  8:  127-132.  [Ukr.) 

Zaiasky,  H.  1970.  DISEASE  PROBLEMS  OF  POPLAR  IN  THE 
WESTERN  INTERIOR  OF  CANADA.  Inform.  Rep.  For.  Res.  Lab., 
Edmonton  No.  A-X-39,  pp.  33  -H  7  plates.  |  17  refs.) 
Has  separate  sections  on  winter  injury,  mechanical  damage,  fire 
injury,  hail  damage,  damage  by  gall  mites,  insects,  and  rodents, 
Septoria  musiva  canker,  and  gall  and  rough  bark  of  Poplar  (Diplodia 
tumefaciens),  with  a  pictorial  guide  to  symptoms. 

441  FOREST  WEEDS 

Anonymous.    1967.  JCHEMICAL  PROTECTION  IN  FORESTRY.) 

Erdo  1  6  (6):  241-66.  (Hu.ru.g.) 

A    special    number   including   weed   control   in    4-year-old   poplar 

plantations. 

Gojkovic,  G.  1969.  jRESULTS  OF  TRIALS  IN  THE  USE  OF  THE 
HERBICIDES  DIQUAT  AND  PARAQUAT  IN  POPLAR  NUR- 
SERIES AND  PLANTATIONS.)  Topola,  Beograd  13(71/72): 
31-41.  jSerb.e.,  13  refs.) 

Summarizes  results  of  investigations  in  1965-67  on  the  u.<!e  of 
Reglove  (21.8%  diquat)  and  Gramoxone  (22.5%  paraquat)  in 
Jugoslavia. 


Halupa,  L.,  and  Vlaszaty,  O.  1971.  [CHEMICAL  WEED  CONTROL 
TRIALS  IN  BAJTI  [HUNGARY  ].]  Erdo  20(9);  408-11.  [Hu.) 
TVials  with  Dikonirt  plus  dalapon  and  with  other  weedkillers  gave 
good  control  of  Solidago  gigantea  and  other  weeds  in  hybrid  Poplar 
stands  aged  7  to  9  years,  but  there  was  little  effect  on  tree  growth. 

Jodal,  I.,  and  Gojkovic,  G.  1967.  [RESULTS  OF  STUDIES  OVER 
THREE  YEARS  ON  THE  APPLICATION  OF  SIMAZINE  IN 
POPLAR  NURSERIES.)  Topola,  Beograd  11(61/64);  127-38.  |5 
refs.  [Serb.serb.f.f.  |.) 

Simazine  applied  (mainly  to  Populus  '1-214')  at  2,  3  and  5  kg. /ha.  in 
1962-64  caused  such  serious  reductions  in  height  and  diam.  growth 
that  its  use  is  not  recommended. 


Kolster,    H.  W.    1967.    [BRANCH    AND   STEM    DISTORTIONS  IN 

POPLAR    AFTER    THE     USE    OF    GRAMOXONE     FOR    WEED 

CONTROL.)  Populier,  Wageningen  4  (4);  60-2.  [Du.j 

Describes,   with  illustrations,    the  damage  caused  to  1-year  Poplars, 

and  concludes  that  two  major  factors  were  the  use  of  too  high  a 

pressure  in  spraying  and  spraying  late,  when  the  grass  was  already 

high. 

Oldenkamp,  L.  1966.  [DO  NOT  USE  PREFIX  I  OR  SELECTIVE 
WEED  CONTROL  IN  PLANTATIONS.!  Ned.  Bosb.  Tijdschr. 
38  (12):  461-2.  [Du.e.) 

Prefix  (active  principle  2,  6-dichlorothiobenzamide)  has  been 
succes.'tfully  used  to  control  weeds  in  Dutch  forests.  However, 
damage  was  observed  on  many  trees  in  treated  stands.  Poplars  are 
particularly  susceptible,  and  the  substance  should  not  be  used  in  any 
plantations  at  present. 

Tauchnitz,  E.  1965.  [COST  FIGURES  AS  A  GUIDE  TO  THE 
ECONOMIC  USE  OF  HERBICIDES.)  Sozial.  Forshv.,  Berl.  15  (1): 
25-9.  |G.) 
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Presents  tables  comparing  costs  of  different  herbicides  applied  by 
knapsack  sprayers,  brushes,  mechanical  or  horse-drawn  sprayers, 
tankers,  and  other  equipment,  in  plantations. 

Tauchnitz,  E.  1965.  [USING  HERBICIDES  WITHOUT  WATER.  1 
Sozial.  Forstw.,  Berl.  15  (II):  350-2.  10  refs.  |G.| 

Timmermans,    V.    1967.    (THE    USE    OF   PREFIX    AS   A  WEED- 
KILLER.) Populier,  Wageningen  4  (1):  11-2.  [Du.| 
Gives  some  examples  of  damage  in  1966  to  young  Poplar  cultivars 
on  plots  trea  ted  with  Prefix. 

Uhlig,  S.  K.  1964.  (TRIALS  WITH  HERBICIDES  IN  POPLAR 
GROWING.)  Arch.  Forstw.  13(12):  1283-9.  (G.g.ru.e.) 

442  PARASITIC  (HIGHER)  PLANTS.  CLIMBERS 
AND  EPIPHYTES 

Anonymous.  1969.  PROTECTION  OF  POPLAR  CULTURE  FROM 
PARASITES.  Cuneo.  Cam.  Com.  Indus.  Agr.  Not.  Camerale. 
24  (20):  1193-1196.  (It.) 

Becker,  H.,  and  Jurzhza,  G.  1972.  [INVESTIGATIONS  WITH  THE 
SCANNING  ELECTRON  MICROSCOPE  ON  THE  CONTACT 
ZONE  BETWEEN  MISTLETOE  (VISCUM  ALBUM)  AND  THE 
VASCULAR  SYSTEM  OF  THE  HOST.)  Z.  PflKrankh.  79(1), 
(27-33).  [De.e.,  1  ref.  EMB] 

Gives  the  results  of  studies  of  V.  album,  ca.  6  years  old,  parasitizing 
Poplar  and  Pine  branches  ca.  2  cm  in  diameter. 

McCartney,  W.  O.,  Scharpe,  R.  F.,  and  Hawksworth,  E.G.  1973. 
ADDITIONAL  HOSTS  OF  VISCUM  ALBUM,  EUROPEAN 
MISTLETOE,  IN  CALIFORNIA.  Plant  Disease  Reporter  57(10): 
904  [E.,  3  ref.) 

Reports  Alnus  rubra,  Populus  fremontii.  and  Salix  lasiandra  as  new 
hosts  native  to  California.  On  the  basis  of  inoculation  tests,  Populus 
tremuloides  was  also  found  to  be  susceptible. 
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Torgersen,  T.  R.,  and  Beckwith,  R.  C.  1974.  PARASITOIDS 
ASSOCIATED  WITH  THE  LARGE  ASPEN  TORTRIX, 
CHORISTONEURA  CONFLICTANA  IN  INTERIOR  ALASKA. 
Can.  Entomol.  106  (12):  1247-1265. 

443  FUNGI  AND  BACTERIA 

Anonymous.  1969.  THE  INITIATIVE  OF  THE  E.N.C.C.  (ENTE 
NAZIONALE  PER  LA  CELLULOSAE  PAR  LA  CARTA)  IN  THE 
TREATMENT  BY  AIR  OF  MARSSONIA  BRUNNEA  OF  THE 
POPLAR.  Cellulosa  e  Carta  20  (6):  23-26.  [It.]  map. 

Anonymous.  1973.  POPLAR  DISEASES  CAN  BE  CONFUSED. 
Farm  For.  15(1):  19-2  1. 

Alekseev,  V.  A.  1971.  (EVALUATING  THE  DEGREE  OF  IN- 
FECTION OF  ASPEN  BY  PHELLINUS  TREMULAE  IN  RELA- 
TION TO  THE  CONTENT  OF  EXCHANGEABLE  Ca  AND  Mg  IN 
THE  SOIL.)  Lesn.  Zh.  14  (3):  7-9.  [Ru.,  12  ref.) 
A  note  showing  that  the  incidence  of  infection  and  the  development 
of  decay  m  the  stem  tend  to  be  less  on  sites  with  high  contents  of 
Ca  and  Mg  in  the  soil. 


Amiressami,  M.  1973.  [EFFECTS  OF  INSECTICIDES  ON  THE 
MYCETOM-CELLS  OF  PEMPHIGUS  BURSARIUS  L. 
(APHIDINA).)  Anz.  Schadlingsk  Pnanzenschutz  46(4):  52-55. 
iG.e.) 

Anderson,  G.  W.  1972.  DISEASES.  In:  Aspen  Symposium  Proceed- 
mgs,  USDA  For.  Serv.  Gen.  Tech.  Rep.  NC-1:  74-82. 

Bacon,  M.,  and  Mead,  C.  E.  1971 .  BACTERIA  IN  THE  WOOD  OF 
LIVING     ASPEN,     PINE,    AND     ALDER.     Northw.    Sci.    45  (4): 

270-275. 

Baumeister,      G.      1967.      BAKTERIENKREBS      AN      PAPPELN 
BFRICHT     UBER     FINE     TAGUNG     DER     "ARBEITSGRUPPE 
KRANKHEITEN"      DER      INTERN  ATIONALEN      PAPPEL- 
KOMMISSION    IN    VERSAILLES.    Holzzucht,    Reinbek    21(1/2)- 
I  1-13,  ]  3  Abb.) 

Breuel,  K.  1969.  (THE  ETIOLOGY  OF  'BRAUNFLECKEN- 
GRINIV,    A    BARK    NECROSIS    OF    POPLAR.    4.    STUDIES   OF 


ASSOCIATED    FACTORS.)     Repr.    from    Phytopath.     Z.    66(4). 
297-316.  (De.e.,  57  ref.)  ;  * 

Gives  graphs  and  tables  showing  the  results  of  field  and  laboratory' 
studies   on    the  effect  of  season,    temperature  and   bark   moisture 
content  on  the  susceptibility  of  8-  or  19-year-old  trees. 

Breuel,  K.  1970.  [AS  TO  THE  PREDISPOSITION  OF  POPLAR  TO   JJ 
DOTHICHIZIA     POPULEA.)     Sozialistische    Forstwirtsch    20(5): 
153-154.  )G.) 
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Burdekin,  D.  A.  1972.  BACTERIAL  CANKER  OF  POPLAR.  Ann 
Appl.  Biol.  72  (3):  295-299. 


Butin,   H.    1964.    ZUR    FRAGE    DER    RESISTENZ   DER  PAPPEL 
GEGENUBER    DOTHICHIZA    POPULEA    SACC.    ET    BR.    Forst* 
u.Holzwirt,  Hann.  19  (12):  266-268.  [3  Abb.,  Lit.  Ang.j 

Carniel,    P.  L.     1969.    THE    PROTECTION    OF    POPLAR    FRO\^ 
MARSSONINA  BRUNNEA.  Agr.  Venezie  23  (3):  247-250.  (It.) 
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Castellani,     E.,     and     Cellerino,    G.  P.     1969.    EVALUATION    OF, 
LOSSES    CAUSED    BY    MARSSONINA    BRUNNEA    IN   POPLAF  f, 
TIMBER  PRODUCTION  IN  NORTHERN  ITALY.  Cellulosa  e  Carti 
20  (3):  8-13.  map.  (It.) 


IN 

Cellerino,  G.  P.,  and  Herpka,  I.   1970.  INVESTIGATION  OF  TBI 
MARSSONINA  BRUNNEA  (ELL.  ET.  EV.)  P.  MAGN.  DIFFUSIO^    ' 
AND   THE   REACTION   OF  DIFFERENT  POPLAR  CLONES  TC 
THIS    PARASITE    IN    YUGOSLAVIA.    Topola    14(79/80):    3-24 
[Croat.) 

Cellerino,    G.  P.    1970.   PARASITE   CONTROL   IN    POPLAR.   AW 
venire  Agr.  78  (7):  184-185.  [It.)  ^ 

Cuccaro,  R.,  and  Ascoli,  A.  1974.  YEAR  1973  -  ACTIVITIES  Ol  '" 
PHYTOSANITARY  PROTECTION  CENTERS  AND  TECHNICAl  " 
INTERVENTIONS  OF  VARIOUS  DEMONSTRATIONS  BY  THIf'' 
NATIONAL  UNION  FOR  CELLULOSE  AND  PAPER.  Cellulosa 
Carta  25  (3):  34-40.  ]It.) 


Dimitri,  L.  1972.  TAGUNG  DER  ARBEITSGRUPPE  "KRANKi 
HEITEN  DER  PAPPEL"  DER  FAO/IPK  IN  BELGIEN.  Holzzucht 
Reinbek.  26  (3/4):  38-39. 


Donaubauer,  E.  1964.  [THE  VARIATION  OF  DISEASE  SUSi 
CEPTIBILITY  OF  DIFFERENT  POPLARS.)  Mitt.  Forstl.  Ver 
Anst.,  Mariabrunn  No.  63,  pp.  [iii )  +  121.  82  refs.  jG.g.e.f.ru.) 
Describes  observations  in  Tulln  Poplar  nursery  on  Poplars  of  thl 
sections  Aigeiros  and  Tacamahaca  covering  several  years.  No  clone\ 
completely  immune  to  Melampsora  allii-populina,  Septotinia  popv 
liperda  and  Dothichiza  populea  were  found,  but  for  each  diseas 
some  were  rated  highly  resistant. 


Donaubauer,  E.,  Siefan,  K.,  and  Lippay,  H.  1967.  (FERTILIZIN( 
AND  THE  INCIDENCE  OF  DISEASE  IN  FOREST  TREES.  1.  THl 
INFLUENCE  OF  DEGREE  OF  INFECTION.  2.  ESTIMATION  O 
NUTRIENT  STATUS  OF  POPLAR  BY  CHEMICAL  ANALYSIS  O 
FOLIAGE.)  Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ.,  Munic 
1967  Pt.  V,  Sect.  24,  (400-13).  (20  refs.  (G.|.) 
Part  1  —  mainly  reviews  literature:  part  2  —  briefly  discusses  sonr 
results  of  foliar  analysis  of  Poplars  carried  out  at  Vienna. 

Gojkovic,  G.  1971.  [CHEMICAL  CONTROL  OF  CRYPTOGAMli 
DISEASES  OF  POPLARS  IN  YUGOSLAVIA.)  Topola  15  (83/85) 
75-8.  [Sh.f.,  19  ref.) 
Describes  experiments  in  chemical  control  of  Dothichiza  popuh 
and  Marssonina  brunnea  in  1964-69. 

Gojkovic,  N.  1970.  THE  PROBLEM  OF  MARSSONINA  BRUNNE- 
(ELL.  AND  EV.)  P.  MAGN.  IN  POPLAR  LEAVES.  Topol 
14  (79/80):  39-57.  (Croat.)  ' 

Gremmen,  J.  1965.  THREE  POPLAR-INHABITING  DREPANC 
PEZIZA  SPECIES  AND  THEIR  LIFE-HISTORY.  Nova  Hedwigiil 
Weinh.  9,  170-176.  Ref.  in:  Ber.  Ges.  Biol.,  Abt.  A,  Berlin  251. 
S.104. 

Gremmen,  J.  1970.  (VIEW  ON  THE  DETERMINATION  o| 
SUSCEPTIBILITY  TO  BACTERIAL  CANKER.)  Working  Grou 
Diseases  of  the  International  Poplar  Commission  of  FAO,  Farnhail 
IF.) 
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Iremmen,  J.,  and  Lange,  A.  de.  1967.  [BACTERIAL  CANKER 
flTH  POPLAR.)  Nederlands  Bosbouw  Tijdschrift  39  (4):  201-204. 
Du.J 

trosclaude,  C.  1969.  CONTAMINATION  OF  POFULUS  BY 
TEREUM  PURPUREUM  PERS.,  AGENT  OF  SILVER  LEAF  OF 
RUIT  TREES.  Paris  Acad.  Agr.  Fr.  Compt.  Rend.  Hebd.  Seances 
5(16):  1146-1151.  (F.) 

lansbrough.  J.  R.  [Editor.]  1964.  DISEASES  OF  WIDELY 
LANTED  FOREST  TREES.  [Publication.]  FAO/IUFRO  Sym- 
osium  on  Internationally  Dangerous  Forest  Diseases  and  Insects, 
ixford  1964  No.  FAO/FORPEST  64,  pp.  v  +  237.  [E.] 
ncludes  18  papers  by  different  authors,  summarizing  information 
n  the  major  pathogens  of  several  spp.,  including  Populus. 

ikovleva,  L.  M.  1973.  PSEUDOMONAS  CERASI  GRIFFIN  -  A 
ILIGHT  AGENT  OF  POPLAR  LEAVES.  Mikrobiol  Zh  35  (4): 
38-443.  [Ukr.e.] 

jkovleva,  L.  M.,  and  Avozkiak,  R.I.  1973.  PSEUDOMONAS 
lERASI  GRIFFIN  AND  PSEUDOMONAS  SYRINGAE  VANH ALL 
POPULI  SABET  ET  DOWSON  ~  AGENTS  OF  THE  POPLAR 
!ANKER  DISEASE.  Mikrobiol.  Zh.  35  (5):  570-575.  [Ukr.e.] 


iternational  Congress  of  Plant  Pathology.  1973.  ABSTRACTS  OF 
APERS,  2ND  INTERNATIONAL  CONGRESS  OF  PLANT 
ATHOLOGY,  UNIVERSITY  OF  MINNESOTA,  MINNEAPOLIS, 
IINN.,  USA,  SEPTEMBER  5-12,  1973.  St.  Paul,  Minn.,  USA; 
Lmerican  Phytopathological  Society,  Inc.  1141  abstracts  JE.,  Price 
3.48] 

Cam,  M.  de.  1973.  LIFE  HISTORY,  HOST  RANGE  AND  DIS- 
'RIBUTION  OF  SEPTOTINIA  PODOPHYLLINA.  Europ.  J.  Forest 
'athol.,  Hamburg  u.  Berlin  3,  1,  1-6,  13  Abb.,  1  Tab.,  22  Lit.  Ang., 
ranz.  u.  dt.  Zsfg.] 

Cessler,  W.  1970.  MARSSONINA  DISEASE  OF  POPLARS.  Deut. 
•flanzenschutzkal,  p.  126-127.  [G.] 

iNlJCoster,  R.   1974.  (MELAMPSORA  IN  NEW  ZEALAND.]   Populier 
1  (4),  79-81.  [Du.] 

Cozlowska,  C.  1968.  [OCCURRENCE  OF  POPLAR  DISEASES  IN 

'OLAND  IN  1964  AND  1965.]  Prace  Inst.  Bad.  Lesn.  No.  358/362. 

121-30).  [Pol.] 

'tabulates  data  on  the  incidence  of  damage  by  Dothichiza  populea, 

Tytospora  chrysosperma,  Melampsora  populina,  and  certain  other 

Useases. 

Curkela,  T.  1973.  RELEASE  AND  GERMINATION  OF  BASIDIO- 
iPGRES  OF  MELAMPSORA  PINOTORQUA  (BRAUN)  ROSTR. 
U>JD  MELAMPSORA  LARICI-TREMULAE  KLEB,  AT  VARIOUS 
:EMPERATURES.  Metsantutkimuslalt  Julk  78,  22  p.  Ref. 

Tl 
I    ^sovskii,  A.  B.  1969.  POSSIBILITIES  OF  THE  PROTECTION  OF 

'OPLAR  ROOTSTOCKS  FROM  FUNGUS  DISEASES  BY  MEANS 

)F  FUNGICIDES.  Lesovod  Agrolesomelior  17:  103-107  [Ru.] 

Aeiden,  H.  A.  van  der.  1964.  [THE  IMPORTANCE  OF  A  NUMBER 
DF  LEAF-DISEASES  IN  POPLAR  CULTIVATION.]  Proceedings 
>f  the  Central  European  Poplar  Congress,  Germany/Belgium/the 
>fetherlands,  (66-88).  [Du.] 
Development  of  Melampsora  and  Marssonina  in  the  Netherlands, 
'actors  influencing  infection,  susceptibility  of  clones  and  effect  of 
J  eaf-disease  and  early  leaf  fall  on  formation  of  food  reserves,  and 
•oat  development. 

yleiden,  H.  A.  van  der.  1964.  [THE  SIGNIFICANCE  OF  SOME 
EAF  DISEASES  FOR  POPLAR  GROWING.)  Der  Forst-  und 
4olzwirt  19  (12)  [G.| 

Menzies,  S.  A.,  and  Fullerton,  R.  A.  1974.  RUST  CONTROL  ON 
il    POPLARS.  The  Orchardist  of  New  Zealand.  July,  1974:  177-78. 

Norton,  H.  L.,  and  French,  D.  W.  1974.  STIMULATION  OF 
GERMINATION  OF  POLYPORUS  DRYOPHILUS  BASIDIO- 
3PORES  BY  CARBON  DIOXIDE.  Phytopathology  64  (1):  153-154. 

Munkevich,  I.  I.  1970.  GEOGRAPHICAL  POPULATIONS  OF 
OYTOSPORA  NIVEA  (HOFFM.)  SACC.  Mikol.  Fitol.  4  (4): 
303-309.  [Ru.) 


New  Zealand  Forest  Research  Institute.  1973.  POPLAR  LEAF 
RUST  COMES  TO  NEW  ZEALAND.  Whats  New  In  Forest  Research 
No.  7,  4  pp. 

Ondrej,  M.  1973.  NEW  AND  LITTLE-KNOWN  SPECIES  OF 
FUSICLADIUM  BONORDEN  ON  POPULUS  AND  SALIX.  Ceska. 
Mykol.  27  (4):  236-240.  [Cz.] 

Orjuela  Navarrete,  J.   1965.   [INDEX  OF  DISEASES  OF  PLANTS 

CULTIVATED  IN  COLOMBIA.)   Boletin  Tecnico,  Institute  Colom- 

biano    Agropecuario,    Bogota    No.    11,    pp.    xiii    +    66.    [329   refs. 

[Span.].) 

Lists  hosts   (including  some  forest  species)   and   487  pathogens, 

mainly  fungi.  A  comprehensive  bibliography  is  included. 

Paetzholdt,  M.  1964.  BEOBACHTUNGEN  UBER  PAPPELKRANK- 
HEITEN  IN  SCHLESWIG-HOLSTEIN.  Gesunde  Pflanzen, 
Frankf./M.  16(3):  46-48,  50-53.  [6  Abb.,  e.  Zsfg.)  Ref.  in:  Rev. 
appl.  Mycol.,  Kew,  Surrey  43(1964):  11,  S.552. 

Petrescu,  M.  1966.  JSOME  PHYTOPATHOLOGICAL  ASPECTS  OF 
RUMANIAN  FORESTS.)  Editura  Agro-Silvica,  Bucharest,  pp.  127 
+  32  plates.  ]  105  refs.  jRu.e.f.g.) .) 

Mainly  a  summary  of  the  author's  researches  over  the  last  decade. 
Part  1  deals  with  diseases  of  Pseudotsuga  taxifolia,  Pinus  spp., 
Populus  spp.,  Salix  spp.,  Quercus  spp.,  Prunus  spp.,  Acer  spp.,  and 
Tilia  spp.  Part  2  is  arranged  systematically  under  pathogens. 

Pinon,  J.  1972.  ON  SEVERAL  FOLIAR  DISEASES  OF  THE 
POPLAR.  Rev.  For.  Franc.  6:  435-436.  ]F.) 

Ramson,  A.,  Burth,  U.,  at  al.  1970.  [NEW  FUNGICIDES  FOR 
CROPS,  AND  EXTENSION  OF  THE  RANGE  OF  APPLICATION 
OF  PREPARATIONS  ALREADY  APPROVED.  TEST  RESULTS 
1969.)  NachrBl.  Dtsch.  PflSchDienst,  Berlin  24(11):  209-16. 
[G.ru.e.,  11  refs.  E.M.B.I 

Gives  an  account  of  tests  leading  to  the  official  registration  in  E. 
Germany  of  fungicides  for  various  crops. 

Ride,  M.,  and  Viart,  M.  1966.  [INFECTION  OF  A  POPLAR 
PLANTATION  BY  BACTERIAL  CANKER  [APLANO- 
BACTERIUM  POPULI].)  BuU.  Serv.  Cult.  Etud.  PeupHer  et  Saule, 
Paris  (1/2),  (45-61).  (F.)    [3  photos.  4  dgms.  2  tbis.  1  sketch  map.) 

Roberts,  S.  M.,  and  Mitchell,  D.  T.  1974.  14C  CARBON  ISOTOPES. 
ASSIMILATION  STUDIES  ON  THE  POPLAR  AND  PELAR- 
GONIUM RUST  INFECTIONS.  S.  Afr.  J.  Sci.  70  (12):  380-381. 

Rui,  D.,  and  Rizzotto,  N.  1969.  CONCEPTUAL  AND  EXPERI- 
MENTAL CONTRIBUTION  TO  THE  CONTROL  OF 
MARSSONINA  AND  THE  BRONZING  OF  POPLAR.  Agr.  Venezie 
23  (3):  198-206.  (It.) 


Serafimovski,  A.  1973.  BIO-ECOLOGICAL  INVESTIGATIONS 
AND  METHODS  FOR  CHEMICAL  AND  BIOLOGICAL  CONTROL 
OF  GYPSONOMA  ACERIANA  DUP.;  FINAL  REPORT.  Sumarski 
Institut  Skopje,  Forestry  Institute  207  p.  illus. 

Sinadskij,  Ju.  V.  1967.  (HARMFUL  MYCOFLORA  OF  TREES 
AND  SHRUBS  IN  THE  ARID  ZONE  OF  CENTRAL  ASIA  AND 
KAZAKHSTAN.)  Izdatel'stvo  'Ilym',  Ashkhabad,  pp.  69.  ((Ru.) 
Price  Kopeks  20.  From  abstr.  in  Rev.  appl.  Mycol.  48  (1),  (61).[ 
Discusses  the  incidence,  biology,  hosts  and  damage  caused  by 
parasitic  fungi,  in  desert  and  riparian  woodlands.  The  most  serious 
pests  in  the  woodlands  include  Inonotus  (Polystictus)  pseudo- 
hispidus  and  Cylindrosporium  pruinosum  on  Poplar,  Trametes 
suaveolens  on  Poplar  and  Willow  and  Furalia  (Polystictus)  trogii  and 
Polyporus  squamosus  on  various  broadleaved  species. 

Tamm,  U.  1965.  [POPLAR  DISEASES  IN  ESTONIA. (  Eesti  NSV 
Tead.  Akad.  Toimet.  (Biol.  Seer.)  14(2):  234-46  +  4  photos,  1 
dgm.).  28  refs.  (Est.ru. e.ru.e.)  W.A.H. 

A  survey  of  fungus  diseases  of  leaves,  shoots,  bark  and  wood  of 
various  Poplars  in  nurseries,  parks,  and  stands  in  Estonia. 

Torres,  Juan  J.  1964.  (PRINCIPAL  DISEASES  OF  BROAD- 
LEAVED  TREES  IN  SPAIN.]  Direccion  General  de  Monies,  Caza  y 
Pesca  Fluvial,  Madrid,  pp.  79.  32  refs.  [Span.) 

Vujic,  Pavle.  1967.  DISEASES  AND  INSECT  PESTS  OF  POPULUS 
AND  MEASURES  FOR  THEIR  CONTROL.  Beograd  197  pj  iUus. 
(Croat.) 
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Westhuizen,  G.  C.  A.  van  der,  and  Warmelo,  K.  T.  van.  1969.  NEW 
AND  INTERESTING  RECORDS  OF  SOUTH  AFRICAN  FUNGI, 
PART  VI.  Bothalia  10  (1);  83-8. 

Includes  descriptions  of  Gelasispora  cerealis  from  diseased  roots  of 
Eucalyptus  saligna  (a  new  host  record)  and  Melampsora  larici- 
populina  on  Populus  spp. 

Zaiasky,  H.  1971.  FROST  RING  RESULTING  IN  A  DESTRUC- 
TIVE CANKER  OF  POPLAR.  Abstr.  in  Proceedings,  37th  Session, 
Canadian  Phytopathological  Society,  Edmonton  (24).  [IMI] 

Zycha,  H.  1970.  TAGUNG  DER  "WORKING  PARTY  ON  DIS- 
EASES" DER  INTERNATIONALEN  PAPPELKOMMISSION, 
WIEN,  8.-11.  September.  Nachrichtenbl.  Deut.  Pflanzenschutzd., 
Stuttg.  22  (1):  S.12. 

443.2 

Mamedov,  K.  D.  196S.  [DISEASES  OF  SEEDLINGS  AND  TRANS- 
PLANTS OF  WOODY  SPECIES  IN  THE  NUKHA-ZAKATALY, 
KARABAKH  AND  KIROVABAD-KAZAKH  ZONES  OF 
AZERBAIJAN.]  Ucenye  Zapiski  Azerbajdzanskogo  Sel'sko- 
hozjajstvennogo  Instituta  (Ser.  Agron.)  No.  S,  (137-44). 
I  [Azerbaijani?]  From  abstr.  in  Referativnyi  Zurnal  (Ras- 
tenievodstvo),  Moskva  (9),  (86-7).  [Ru.J  N.L.L.J 
Describes  Melampsora  allii-populina  and  Septoria  popull  on  Poplars. 

443.3 

Anonymous.  1964.  SYMPOSIUM  ON  CANKERS  OF  FOREST 
TREES.  Phytopathology  54  (3):  (250-78).  Many  refs. 

Anonymous.    1966.    APLANOBACTER(IUM    SIC)   POPULI   RIDE. 
Distr.  Maps  PI.  Dis.  No.  422,  pp.  2. 
Bacterial  disease  of  Poplars  in  Europe. 

Anonymous.  1966.  VALSA  SORDIDA  NITS.  Distr.  Maps  Plant  Dis. 
No.  416,  pp.  (2). 

Gives  the  world  distribution  of  this  disease  of  Poplars:  conidial  state 
Cytospora  chrysosperma. 

Anonymous.  1968.  PHACIDIELLA  CONIFERARUM  HAHN 
[(CONIDIAL  STATE  PHOMOPSIS  PSEUDOTSUGAE  WILSON) 
ON  CONIFERAE].  Distr.  Maps  Plant  Dis.  No.  320  (2nd.  ed.)  pp. 
[2).  [Many  refs.] 

Anonymous.  1970.  HYPOXYLON  MAMMATUM  (WAHL.) 
MILLER  [ON  ASPEN  AND  POPLAR  (POPULUS  SPP).|  Distr. 
Maps  PI.  Dis.  No.  465,  pp.  [2].  [7  refs.) 

Anonymous.  1970.  [MARSSONINA  BRUNNEA  ON  POPLARS, 
AND  ITS  CONTROL.)  Topola  14(79/80):  3-68.  [Serb.e.D  Many 
refs.) 

Anonymous.  1972.  PATHOGEN;  MELAMPSORA  POPULNEA 
(PERS.)  KARST.  HOSTS:  PINE  (PINUS  SPP.)  AND  POPLAR 
(POPULUS  SPP.).  Distribution  Maps  of  Plant  Diseases  No.  389,  Ed. 
2,  2  pp.  [E.,  many  ref.) 

Angiolino,  C.  1968.  PRESENCE  OF  MARSSONINA  BRUNNEA  IN 

SARDINIA.  Note  fitopatologiche  per  la  Sardegna,  Sassari  No.  11, 

(1-7  +  1   plate).  [It.e.  From  abstr.  in  Rev.  Plant  Path.,  Kew  49  (1), 

(50).] 

M.    brunnea  is  reported  on  European   and  American  Poplars,   M. 

castagni  on  Populus  alba  and  M.   castagnei  and  M.   tremulae  on  P. 

tremula. 

Arsdel,  E.  F,  van.  Bush,  D.  L.,  and  Jares,  T.  W.  1973.  EVIDENCE 
FOR  ENVIRONMENTAL  VARIATION  IN  SOME  PATHOGENIC 
FUNGI  ON  TREES.  In  Abstracts  of  Papers,  2nd  International 
Congress  of  Plant  Pathology,  Minneapolis.  0722  [E.) 
Reviews  some  examples  of  morphologically  similar  isolates  that 
differ  in  the  optimum  temperatures  for  growth. 

Benben,  K.  1974.  (INVESTIGATIONS  ON  THE  BIOLOGY  AND 
CONTROL  OF  THE  POPLAR  RUST  MELAMPSORA  POPULINA 
[AGGR.].|  Prace  Instytutu  Badawczego  Lesnictwa  No.  427/432 
105-146  -^  1  tab.  (Pol.ru.e.,  28  ref.) 

Field  observations  showed  that  P.  'Marilandica',  P.  'Gelrica'  and  P.  X 
'Hybrida  277'  were  the  most  resistant,  and  P.  'Regenerata',  P. 
'Robusta'  and  P.  'Serotina'  were  the  least  resistant. 

Boccone,  A.  1972.  [BASES  FOR  THE  EARLY  DIAGNOSIS  OF 
RESISTANCE     TO     MARSSONINA      BRUNNEA     IN      POPLAR 


CLONES.  I.  DIFFERENCES  IN  CONTENT  OF  FREE  AND 
PROTEIN  AMINO-ACIDS.)  Cellulosa  e  Carta  23(11):  59-65. 
[It.f.e.de.,  6  ref.) 

Booth,    C,    Gibson,    I.  A.  S.,    and    Sutton,    B.  C.    1973.   CRYPTO- 

DIAPORTHE  POPULEA.  CMI  DESCRIPTIONS  OF  PATHOGENIC 

FUNGI  AND  BACTERIA.  No.  364,  2  pp.  [E.,  5  ref.| 

Causes,   canker    and    dieback    of  Poplars.    Synonym:    Dothichiza 

populea. 

Bortitz,  S.,  and  Breuel,  K.  1967.  [THE  ETIOLOGY  OF  'BRAUN- 
FLECKENGRIND',  A  BARK  NECROSIS  OF  POPLAR.  3. 
STUDIES  ON  THE  LIQUID  IN  THE  NECROTIC  AREA  ('RE- 
ACTION SAP'). I  Phytopath.  Z.  58(3):  281-90.  [21  refs.  [G.g.e.] 
O.R.S.) 


Bradbury,   J.  F.    1969.   APLANOBACTER   POPULI.   C.M.I. 
pathogen.  Fungi  Bact.  No.  231,  pp.  [2 ) . 
Causing  bacterial  canker  of  Poplar. 
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Brasier,  C.  M.,  and  Strouts,  R.  G.  1973.  FOREST  PATHOLOGY. 
PHYTOPHTHORA  DISEASES.  In  Report  on  Forest  Research. 
Forestry  Commission,  UK.  97-98  [E.) 

Root  damage  caused  by  Phytophthora  sp.  has  been  found  on 
Nothofagus  in  Northamptonshire  and  Berkshire,  and  also  on  species 
of  Populus,  Prunus  and  Tilia.  jl.„ 

Breuel,  K.  1969.  [THE  ETIOLOGY  OF  'BRAUNFLECKEN- 
GRIND',  A  BARK  NECROSIS  OF  POPLAR.  4.  STUDIES  OF 
ASSOCIATED  FACTORS.)  Repr.  from  Phytopath.  Z.  66(4): 
297-316.  [De.e.,  57  ref.| 

Breuel,  K.  1969.  [THE  INFLUENCE  OF  EDAPHIC  FACTORS  ON 
THE  SUSCEPTIBILITY  OF  A  POPLAR  PLANTATION  TO  IN- 
FECTION BY  DOTHICHIZA  POPULEA.)  Arch.  Forstw.  18(12): 
1265-72.  (G.ru.e.,  16  refs.) 

A  study  of  a  plantation  of  Populus  'Robusta'  in  E.  Germany  over  a 
5-year  period  following  infection  with  'Braunfleckengrind'  (caused 
by  D.  populea)  at  1 1  years  old. 

Campana,  R.  [J.),  Ring,  P.,  and  Pratt,  A.  1971.  COMPARATIVE 
DOWNWARD  MOVEMENT  OF  SPORES  OF  CERATOCYSTIS 
ULMI  IN  DIFFUSE-  AND  RING-POROUS  HARDWOODS.  Abstr. 
in  Phytopathology  61  (2):  127. 

7?7e  data  suggest  that  initial  downward  spore  movement  in  the  sap 
stream  is  similar  among  all  hardwoods  and  is  directly  influenced  by 
anatomical  structure. 

Canova,  P.  1966.  (RESISTANCE  OF  CERTAIN  POPLAR  CLONES 
TO  MELAMPSORA  ALLII-POPULINA  RUST  AND  TO  BROWN 
SLIME  FLUX.)  Gorskostop.  Nauka,  Sofija  3(3):  221-33.  ( 14  refs. 
(Bulg.ru. e.)  2  gphs.  3  tbis.) 

Carlson,  L.  W.  1972.  FUNGICIDAL  CONTROL  OF  POPLAR  LEAF 
SPOTS  IN  ALBERTA  AND  SASKATCHEWAN.  Canadian  Plant 
Disease  Survey  52(3):  99-101  [E.f.]  From  Review  of  Plant 
Pathology  52,  1685. 

In  tests  with  7  fungicides,  effective  control  of  Poplar  leaf-spots 
commonly  caused  by  Septoria  musiva  and  Marssonina  populi  was 
obtained  with  4-5  applications  of  either  benomyl  or  thiophanate- 
methyl. 

Carlson,  L.  W.  1974.  FUNGICIDAL  CONTROL  OF  POPLAR  LEAF 
SPOTS.  Canadian  Plant  Disease  Survey.  54(3):  81-85.  [E.f..  From 
Review  of  Plant  Pathology  54,  4181 ). 

Effective  control  of  leaf-spots  caused  by  Septoria  sp.  and  Mars- 
sonina spp.  was  obtained  with  six  applications  of  benomyl, 
thiophanate  —  methyl,  manceb  or  fixed  Cu.  Three  applications  of 
benomyl  at  1  0-day  intervals  from  mid  to  late  June. 

Carter,  J.  C,  and  Dodd,  F.  O.  1969.  DISCOVERY  AND  DISTRIBU- 
TION   OF    FUSICOCCUM    CANKER    OF    RUSSIAN    OLIVE    IN 
ILLINOIS.  Plant  Dis.  Reptr.  S3  (5):  392.  (1  ref.) 
F.  elaeagni  was  found  on  mature  trees  of  Elaeagnus  angustifolia  and 
in  nurseries  in  1  965  and  1968. 

Castellani,  C.  1966.  [THE  INFLUENCE  OF  CLIMATIC  FACTORS 
ON  THE  INFECTION  OF  HYBRID  BLACK  POPLARS  WITH 
MARSSONINA  BRUNNEA.)  Phytopathologia  Mediterranea, 
Bologna  5  (1):  41-52.  [7  refs.  [F.f.it.e.|  E.M.B.) 

Castellani,  E.,  and  Cellerino,  G.  P.  1964.  [A  DANGEROUS  DIS- 
EASE   OF    HYBRID     BLACK    POPLARS    CAUSED     BY    MARS- 
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DNINA    BRUNNEA.]    Cellulosa    e    Carta    15(8):    3-17.    13   refs. 
t.f.e.g.l 

serious    foliage    disease    of    cultivated    clones    of  Populus    X 
madensis  in  the  Po  valley  is  described. 


istellani,  E.,  and  Cellerino,  G.  P.  1967.  REACTION  TO  MARS- 
DNINA  BRUNNEA  ATTACKS  OF  SEVERAL  CLONES  OF 
DPLAR.  Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ.,  Munich 
>67  Pt.  Ill,  Sect.  22,  (842-51).  (2  refs.  |E.1.| 

sts  a  large  number  of  Poplar  clones  classified  according  to  their 
'.gree  of  resistance  to  M.  brunnea.  The  classification  is  based  on 
Sts  made  at  the  Casale  Monferrato  Poplar  Research  Institute. 

bstellani,  E.,  and  Cellerino,  G.  P.  1967.  [RESULTS  OF  3  YEARS' 
XPERIMENTS  [IN  ITALY  |  IN  THE  CONTROL  OF  MARS- 
3NINA  BRUNNEA.  I  Proc.  14th  Congr.  Int.  Union  For.  Res. 
rgan.,  Munich  1967  Pt.  V,  Sect.  24,  (285-99).  [3  refs.  [F.|.) 
urther  experiments  confirmed  the  superior  efficacy  of  Dithane, 
id  demonstrated  the  possibility  of  controlling  the  disease  in  Poplar 
'antations  by  aerial  spraying. 

tellani,  E.,  and  Cellerino,  G.  P.  1969.  [FIVE  YEARS'  OBSER- 
ATIONS  ON  THE  RESISTANCE  OF  VARIOUS  POPLAR 
LONES  TO  M  ARSSONINA  BRUNNEA.  |  Cellulosa  e  Carta  20  (4): 
16.  [19  refs.  [It.it. f.e. g.| .  | 
ives  the  results  of  tests  on  163  clones  of  Poplars  belonging  to 
Afferent  sections  of  Populus. 

Bllerino,  G.  P.  1966.  [EXPERIMENTS  IN  THE  CONTROL  OF 
ARSSONINA     BRUNNEA    ON     POPLAR.  |     Cellulosa    e    Carta 

7(4):  13-28.  [8  refs.  [It.it.f.e.g.|  .[ 

xperiments    were    made  in    the  Po   valley  and  elsewhere    to   test 

irious  fungicides  sprayed  from  the  ground  to  control  M.  brunnea  in 
iplar  plan  ta  tions. 

Bllerino,  G.  P.  1969.  (PRACTICAL  APPLICATION  OF  CHEMI- 
AL  CONTROL  AGAINST  MARSSONINA  BRUNNEA  IN 
PALY. I  Cellulosa  e  Carta  20  (12):  25-31.  (6  refs.  lt.f.e.g.| 
hemical  control  experiments  in  northern  Italy  since  J  96  7  are 
iscribed,  with  special  reference  to  the  helicopter  spraying  pro- 
•amme  organized  by  the  National  Pulp  and  Paper  Corporation. 


MILDEWS,      AND 
Hoz.    (10),    (84-7). 


eremisinov,      N.  A.      1970.      [POWDERY 
EASURES    TO    CONTROL    THEM.|     Lesn 

ives  notes  on  the  powdery  mildew  of  Poplar  (Uncinula  salicis  f. 
opulonim).  Prevention  and  control  are  discussed  in  general  terms. 

erny,  A.    1972.   PHELLINUS  TREMULAE  (BOND.)  BOND.  ET 

ORISOV  -  A  MOST  SERIOUS  FUNGAL  PARASITE  OF  ASPEN 

REES.  Acta  Universitatis  Agriculturae  (Brno),  C  41  (2):    131-149 

E.cz.,  24  ref.) 

distinguishes  P.   tremulae  from  closely  related  species  and  presents 

lustrated  descriptions  of  the   imperfect  sporophores  and  perfect 

forophores. 

hardenon,  J.  1970.  (A  SERIOUS  DISEASE  OF  POPLAR.]  C.R. 
,cad.  Agric.  France  56  (1):  96-100.  [  F.  A.P.B.] 

riefly  reviews  the  spread  of  Marssonina  brunnea  on  Poplars  in 
ranee.  More  than  100  Poplar  clones  have  been  tested  throughout 
ranee  and  17  of  them  are  classified  according  to  their  resistance  to 
lis  fungus. 

hib'a,  O.  1964.  STUDIES  ON  THE  VARIATION  IN  SUSCEPTI- 
ILITY  AND  THE  NATURE  OF  RESISTANCE  OF  POPLARS  TO 
HE  LEAF  RUST  CAUSED  BY  MELAMPSORA  LARI- 
IPOPULINA  KLEBAHN.  Bull.  For.  Exp.  Sta.,  Meguro.  Tokyo  No. 
66,  (85-157  +  47  photos).  128  refs.  [E.e.jap.] 

detailed  study  of  the  susceptibility  of  121  clones  in  greenhouse 
nd  field  tests,  the  latter  simulating  epidemic  conditions. 

uccaro,  R.  1972.  [CONTROL  OF  MARSSONINA  BRUNNEA 
•  ISEASE  OF  POPLAR.]   Cellulosa  e  Carta  23(2):  35-9.  jlt.f.e.de.] 

yplakova,  O.  D.  1967.  [THE  INTERRELATION  OF  THE 
HVTOCIDAL  PROPERTIES  OF  POPLARS  AND  THEIR  RE- 
ISTANCE  TO  CYTOSPORA.  1  Nauc.  Dokl.  Vyss.  Skoly  (Biol, 
fauki),  Moskva  10  (5):  139-41.  (  7  refs.  [Ru.]  N.L.L.) 
Volatile  substances  were  obtained  from  pulped  bark  and  buds,  and 
>vm  aqueous  extracts  of  branches  of  Poplar  hybrids  known  to  be 
iSistant,  susceptible,  or  very  susceptible  to  infection  by  C. 
hrysosperma. 


Danilewicz,  K.  1967.  ETIOLOGY  OF  SOME  BACTERIAL  DIS- 
EASES OF  POPLAR  IN  POLAND.  I.  BACTERIOSIS  CAUSED  BY 
PSEUDOMONAS  MIGULA  AND  ERWINIA  WINSLOW.  Acta 
Microbiologica  Polonica,  Warszawa  16(1):  73-81.  [14  refs 
[E.e.pol.]  I.M.I.J 

Danilewicz,  K.,  and  Siwecki,  R.  1969.  A  NEW  METHOD  OF 
STANDARDIZED  INOCULATION  OF  ROOTED  POPLAR 
CUTTINGS  BY  THE  FUNGUS  CHONDROPLEA  POPULEA 
(SACC.)  KLEB.  (DOTHICHIZA  POPULEA  SACC.  ET  BRIARD.) 
IN  ORDER  TO  CHECK  THEIR  RESISTANCE.  Acta  Soc.  Bot. 
Polon.  38  (3):  517-22.  [E.pol.,  6  refs.  O.B.D.] 

Rooted  cuttings  of  13  Poplar  clones  were  inoculated  by  applying 
centrifuged,  homogenized  mycelium  in  May  to  a  fresh  wound  made 
by  cutting  off  one  of  the  lower  green  shoots. 

Danilewicz,  K.,  and  Siwecki,  R.   1970.  [BACTERIAL  CANKER  OF 
POPLARS.]  Sylwan  1 14  (6):  39-45.  [Pol.ru. e.,  28  refs.] 
Reviews  European    literature    on    the  disease   (caused   by  Aplano- 
bacterium  populi  and  Erwinia  cancerogenaj. 

Danilewicz,  K.,  and  Siwecki,  R.  1970.  STUDIES  ON  THE  RE- 
SISTANCE OF  POPLAR  HYBRIDS  TO  APLANOBACTERIUM 
POPULI  (SMITH)  STRAIN  RIDE.  Acta  Soc.  Bot.  Polon.  39(4): 
653-65.  ]E.pol.,  14  refs.  O.B.D.] 

Artificial-inoculation  experiments  with  A.  populi  were  carried  out  in 
1968  and  1969  on  18  hybrids  of  the  sections  Aigeiros  and 
Tacamahaca.  Details  of  results  are  given  in  tables  and  graphs. 

Denbnoveckij,   G.  Ju.    1966.   [THE  DOTHICHIZA  NECROSIS  OF 

POPLARS  AND   ITS  PATHOGEN.]    Bot.   Z.   5  1  (2):  29  1-2.  5  refs. 

[Ru.l 

A  note  on  symptoms  and  injuries,  and  the  morphology  and  biology 

of  D.   populea,    concluding   that  it  is   the   imperfect  stage   of  the 

pyrenomycete  Cryptodiaporthe  populea. 

Denbnoveckij,  G.  Ju.  1970.  JCRYPTODIAPORTHE  NECROSIS  OF 
POPLARS.]  Mikol.  i  Fitopat.  4  (4):  330-4.  [Ru.,  16  refs.  N.L.L. ] 
Reviews  Russian   and  European  literature  on  this  disease  and  the 
fungus  that  causes  it  (Dothichiza  populea:  perfect  stage  C.  populea). 

Dochinger,  L.  S.,  and  Bender,  F.  W.  1972.  ADDITION.AL  HYBRID 
POPLAR  HOSTS  OF  FUSARIUM  CANKER  IN  OHIO.  Plant 
Disease  Reporter  56  (6):  523-524  [E.,  5  ref.] 

A  survey  in  1967  showed  that  cankers  caused  by  F.  solani  were 
present  on  all  surviving  trees  in  an  experimental  plantation  of  50 
hybrid  Poplar  clones  established  on  a  calcareous  spoil  bank  on 
strip-mined  land  near  Cadiz.  Ohio,  in  1951.  The  31  clones  on  which 
natural  infections  were  observed  are  listed. 

Donaubauer,  E.  1964.  [STUDIES  ON  THE  SUSCEPTIBILITY  OF 
VARIOUS  POPLAR  CLONES  TO  SEPTOTINIA  POPULIPERDA.  | 
Repr.  from  Phytopath.  Z.  SO  (2):  (134-42).  7  refs.  [G.g.e.] 
Inoculations  of  leaves  of  42  clones  showed  variations  in  resistance 
between  clones.  The  most  resistant  clones  were  P.  X  'Oxford',  'T. 
32',  P.  7  214'  and  'T.  41'. 

Donaubauer,  E.  1965.  ]THE  MARSSONINA  DISEASE  OF 
POPLAR  IN  AUSTRIA.)  Allg.  Forstztg.  76(10):  Suppl.  (Informa- 
tionsdienst  No.  96.)  pp.  2.  5  refs.  [G.] 

Briefly  discusses  serious  infections  in  Austria  by  A/,  brunnea  (perfect 
form  Drepanopeziza  punctiformis).  Observations  in  trial  plantations 
showed  considerable  variation  in  clonal  susceptibility. 

Donaubauer,     E.      1967.      (THE     SPREAD     OF     MARSSONINA 

BRUNNEA   AND   M.    POPULl-NIGRAE.]    Proc.    14th    Congr.    Int. 

Union  For.  Res.  Organ.,  Munich  1967  Pt.  V,  Sect.  24,  (279-84).  (  32 

refs.  [G.].] 

Lists   references    to    the    spread    of   these   two  fungi  in  European 

countries,    with   a  few  references  also   to  N.  America,  Japan,  and 

China. 

Dupias,  G.  1965.  [POPLAR  RUSTS  IN  THE  PYRENEES  AND  THE 

LOWER    PYRENEAN    BASIN.]    Bulletin  Trimestriel  de  la  Societe 

Mycologique     de     France,    Paris    81(2):     188-96.    |  28    refs.    \\.f.\ 

O.B.n.] 

Reports  inoculation  experiments  with  Melampsora  allii-populina,  M. 

larici-populina,    M.    putcherrima   and   M.   pinitorqua,   and  presents 

notes  on  their  morphology,  alternate  hosts  and  regional  distribution. 

Erdesi,  J.  1969.  (FROST  CRACK  AND  THE  MICROBIAL 
METABOLISM  OF  TREES.)  Sumarstvo  22  (7/8):  3-19.  JSerb.e.,  18 


47 


refs.J 

From  studies  on  various  Poplars  in  Jugoslavia,  conclusions  are  drawn 
on  the  effect  of  pruning  wounds  and  the  associated  decay  on  the 
liability  of  trees  to  frost  crack.  Preventive  measures  are  suggested. 

Gojkovic,  G.  1970.  [RESULTS  OF  TRIALS  AND  EXPERIENCE 
GAINED  IN  POPLAR  PROTECTION  IN  1969.)  Topola 
14  (77/78):  21-4.  |Serb.e.,  19  refs.| 

A  review  of  European  literature  on  chemical  control  of  Crypto- 
diaporthe  (Dothichiza)  populea,  Marssonina  brunnea,  Cryptor- 
rhynchus  lapathi,  and  weeds,  in  plantations  and  nurseries. 

Gojkovic,     N.      1971.      [THE      BIOLOGY      OF      MARSSONINA 
BRUNNEA   AND  THE  RESISTANCE  OF  POPLAR   CLONES  TO 
THIS  PATHOGEN   IN  YUGOSLAVIA.!    Topola   15(83/85):  71-3. 
[Sh.f.,  1  1  ref.j 
A  summary  statement  of  present  knowledge. 

Gojkovic,  N.  1973.  [ON  THE  INFECTION  OF  POPLAR  BY 
DOTHICHIZA  POPULEA.)  Topola  No.  95/96,  9-11  [Sh.f.,  10  ref.| 
A  summary  account  of  inoculation  trials  on  45  Poplar  clones 
[unspecified J  in  Yugoslavia.  Disease  symptoms  appeared  more 
quickly  on  plants  inoculated  with  mycelium  than  on  plants 
inoculated  with  a  suspension  of  spores. 

Gojkovic,  N.  1974.  [THE  NUMBER  OF  LEAF-SPOTS  CAUSED  BY 
MARSSONINA  BRUNNEA  AS  A  MEASURE  OF  THE  SUS- 
CEPTIBILITY AND  TOLERANCE  OF  POPLAR  CLONES  TO  THE 
FUNGUS.)  Topola  18  (100/101):  121-12  2  [Sh.f.,  2  ref.J 
The  number  of  leaf-spots  caused  by  M.  brunnea  on  standard  samples 
(24  cm^)  of  fallen  leaves,  and  also  leaf  yellowing,  were  determined 
for  75  Poplar  clones  in  Yugoslavia,  and  the  results  are  compared 
with  those  for  Populus  '1-214'  (used  as  a  control). 

Gremmen,  J.  1964.  THE  MARSSONINA  DISEASE  OF  POPLAR.  2. 
INOCULATION  EXPERIMENTS  ON  LEAF  DISCS  WITH 
ASCOSPORES  AND  CONIDIA.  Ned.  Bosh.  Tijdschr.  36(5): 
149-57.  6  refs.  [E.du.) 

Results  show  that  ascospores  and  conidia  from  Poplars  of  the 
section  Aigeiros  can  infect  other  members  of  the  same  section.  Both 
ascospores  and  conidia  could  infect  both  sides  of  the  leaves. 

Gremmen,    J.    1964.   THREE   POPLAR-INHABITING   DREPANO- 

PEZIZA  SPECIES  AND  THEIR   LIFE-HISTORY.  Nova  Hedwigia, 

Weinheim  9  (1/4):  170-6  +  1  plate.  9  refs.  (E.)  O.R.S. 

Describes   and  discusses   D.    populorum,    D.   populi-albae,   and  D. 

punctiformis. 

Gremmen,  J.  1965.  [THE  MARSSONINA  DISEASE  OF  POPLAR. 
3.  THE  OCCURRENCE  OF  M.  BRUNNEA  IN  THE  NETHER- 
LANDS.) Ned.  Bosh.  Tijdschr.  37  (6):  196-8.  6  refs.  (Du.e.) 

Gremmen,  J.,  and  Kam,  M.  de.  1974.  RESEARCH  ON  POPLAR 
CANKER  (APLANOBACTER  POPULI)  IN  THE  NETHERLANDS. 
PART  II.  European  Journal  of  Forest  Pathology  4(3):  175-181. 
[E.de.f.,  8  ref. ) 

Gremmen,    J.,    and    Koster,    R.    1972.   RESEARCH   ON    POPLAR 

CANKER  (APLANOBACTER  POPULI)  IN  THE  NETHERLANDS. 

European  Journal  of  Forest   Pathology  2  (2):   116-124  [E.f.de.,  15 

ref.) 

Reviews  research  with  special  reference  to  resistance  tests  conducted 

at  De  Dorschkamp,    Wageningen,  including  inoculation  techniques, 

the  scale  of  susceptibility  used,  and  some  test  results. 

Grosscurth,  W.  1969.  BEOBACHTUNGEN  UBER  DAS 
AUFTROTEN  VON  DOTHICHIZA  POPULA  SACC.  ET  BR. 
Holzzucht,  Reinbek  23  (2):  24-25,  [1  Abb.) 

Hennebert,    G.  L.    1964.    [THE    IDENTIFICATION    OF   POPLAR 

RUSTS.)    Agricultura,   Louvain    12(4):   661-70.   10  refs.   )F.e.du.) 

C.G.B. 

Discusses    the    8    Poplar   rusts  found    in    Europe   and   presents   a 

tentative  key  based  on  morphological  characters  of  uredia  and  telia, 

without  the  intention  of  deciding  their  taxonomic  status. 

Hintikka,  V.  1974.  NOTES  ON  THE  ECOLOGY  OF  ARMIL- 
LARIELLA  [ARMILLARIA)  MELLEA  IN  FINLAND.  Karstenia 
14,  12-31  ]E.,  76  ref.  OBD) 

Hubbes,  M.  1964.  NEW  FACTS  ON  HOST-PARASITE  RELATION- 
SHIPS   IN    THE    HYPOXYLON     [PRUINATUM]     CANKER    OF 


ASPEN.  Repr.  from  Canad.  J.  Bot.  42:  1489-94  -i-  10  photos.  7  refs. 

Hubbes,  M.  1966.  INHIBITION  OF  HYPOXYLON  PRUINATUM 
(KLOTZSCHE)  CKE.  BY  ASPEN  BARK  MEAL  AND  THE 
NATURE  OF  ACTIVE  EXTRACTIVES.  Canad.  J.  Bot.  44  (4): 
365-86.  (50  refs.  O.R.S.) 

One  possible  explanation  of  the  apparent  contradiction  between  the 
susceptibility  of  Aspen  to  H.  pruinatum  and  the  inhibitory  power  of 
its  bark  substances  to  the  fungus  is  thought  to  be  the  occurrence  of 
such  substances  in  a  bound,  inactivated  form. 

FAO/Int.  Poplar  Comm.  1965.  MARSSONINA  LEAF  SPOT  DIS- 
EASE OF  THE  POPLAR.  Rep.  6th  Sess.  Wkg.  Party  Diseases  Int. 
Poplar  Comm.,  Wageningen  1  No.  FAO/CIP/MAL  25,  pp.  64.  [Many 
refs.  [E.F.)   1  dgm.  13  tbis.  3  maps.) 

Includes  summaries  of  conditions  in  Italy,  Netherlands  and  Jugo- 
slavia. 

Ito,  K.,  Chiba,  I.,  and  Kondo,  H.  1969.  [NEOFABRAEA  CANKER 
OF  POPLARS  IN  JAPAN.)  Bull.  For.  Exp.  Sta.,  Meguro  No.  225, 
(31-40  +  4  plates).  [Jap.e.,  5  refs.) 

Susceptible  species  and  hybrids  (of  sections  Leuce,  Aigeiros  and 
Tacamatiacaj  are  listed. 

Joachim,  H.  F.  1965.  [DISEASE  AND  MORTALITY  IN  YOUNG 
STANDS  OF  POPULUS  X  BEROLINENSIS.)  Sozial.  Forstw.,  Berl. 
15  (10):  310-1.  4  refs.  (G.| 

Discusses  chiefly  attacks  by  Pollaccia  elegans,  causing  dieback, 
growth  checks,  and  death,  especially  in  connexion  with  other 
diseases,  and  recommends  replacement  by  resistant  varieties. 

Jobling,  J.,  and  Young,  C.  W.  T.  1965.  APPARENT  VARIATIONS 

IN    THE    RESISTANCE   OF   POPLAR  CLONES  TO   BACTERIAL 

CANKER.  Extr.  from  Rep.  For.  Res.  For.  Comm.,  Lond.  1963/64, 

(151-7  -t-  1  photo).  5  refs. 

Some  Poplar   clones   rated  as   very   resistant    to    bacterial  canker 

inoculation  tests  have  proved  susceptible  to  natural  infection  in  the 

field. 

Kalandra,    A.    1964.    [LEAF-SPOT    ON    POPLARS    CAUSED    BY 

MARSSONINA     POPULI-NIGRAE.)      Lesn.     Cas.,     Praha     10(9): 

819-22.  4  refs.  [Cz.cz.ru.e.span.) 

A    note    on    the    disease    in    Czechoslovakia.     Various  Poplars   are 

attacked,  e.g.  Populus  nigra,  P.  X  marilandica  and  P.  X  berolinensis, 

but   injury    has   not  yet    been    serious   enough    to  justify   control     ^^ 

measures. 


(E 
\'» 

lie 
it, 

!« 

I  m 


Ui: 
lidi' 
If  I 

!to 


lAC 

<  \p 

izli 
IfEC 


11)1' 

Ik 


Kalandra,  A.  1966.  ) POPLAR  CANKER  CAUSED  BY  A  FUNGUS 
OF  THE  GENUS  HYPOXYLON  IN  CZECHOSLOVAKIA.)  Lesn. 
Cas.,  Praha  12(6):  487-92  +  6  photos).  [36  refs.  [Cz.cz.ru.e.g.f.[ .] 
A  preliminary  report  on  the  occurrence  of  a  canker  disease  on  three 
stems  in  a  7-year  Populus  X  marilandica  plantation  in  central 
Bohemia,  with  a  description  of  the  cankers. 
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Kailides,  D,  S.  1973.  [MARSSONINA  BRUNNEA,  A  NEW 
DANGEROUS  DISEASE  OF  POPLARS  IN  GREECE. |  Episte- 
monike  Epeteris,  Geoponike  kai  Dasologike  Shole,  Aristoteleion 
Panepistemion  Thessalonikes  15  (2):  57-72  [G.e.,  36  ref.) 
The  disease  was  found  for  the  first  time  in  Greece  in  1971  on 
Populus  '1-214'  in  Macedonia,  and  has  since  been  observed  (on  other 
clones  also)  in  Thrace  and  Thessaly. 

Kessler,  W.  1966.  )THE  CAUSE  OF  BACTERIAL  CANKER  OF 
POPLAR,  AND  TESTING  THE  RESISTANCE  OF  POPLAR  VARI- 
ETIES.)  Sozial.  Forstw.,  Berl.  16  (12):  369-71.  (7  refs.  [G.g.).) 
A  general  account  of  the  disease,  its  symptoms  and  mode  of 
infection.  The  causative  agent  has  been  isolated  and  its  identifica- 
tion confirmed  as  Aplanobacterium  populi  in  E.  Germany.  Factors 
affecting  host  resistance  are  discussed. 

Kessler,  W.  1966.  [THE  OCCURRENCE  OF  MARSSONINA  ON 
POPLAR  [IN  EAST  GERMANY|.)  Sozial.  Forstw.,  Berl.  16(6): 
181-3.  [  10  refs.  (G.g.).) 

Reports  occurrences  of  M.  populi-nigrae  and  M.  brunnea  on  Populus 
X  berolinensis  and  unspecified  P.  X  canadensis,  and  discusses 
symptoms,  susceptibility,  and  control  on  the  basis  of  (chiefly 
Western)  literature. 

Kessler,  W.  1967.  jTHE  OCCURRENCE  OF  BACTERIAL 
CANKER  OF  POPLAR  (CAUSED  BY  APLANOBACTERIUM 
POPULI)  IN  EAST  GERMANY.)   Arch.  Forstw.  16(10):   1057-63. 
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12refs.  (G.g.ru.e.l.l 
describes    the    isolation 
onflrmed  as  A.  populi. 


and    identification    of  the   causal  agent, 


am,  J.  W.,  and  La,  Y.  J.  1969.  (STUDIES  ON  THE  ALTERNATE 
[OST  RANGE  AND  PRIMARY  INFECTION  BY  OVER 
/INTERED  UREDOSPORES  OF  POPLAR  LEAF  RUST  FUNGUS, 
lELAMPSORA  SPP.)  Research  Reports,  Forest  Research  Institute, 
eoul  No.  16,  (109-11).  [6  refs.  [Kor.kor.e.e.] .] 

[obayashi,  T.,  and  Chiba,  O.  1974.  RING  SPOT  OF  POPLARS 
lAUSED  BY  PHYLLOSTICTA  POPULORUM  SACC.  ET  ROUM. 
lulletin  of  the  Government  Forest  Experiment  Station,  Meguro  No. 
68,  1-11  +  3  pi.  (E.jap.,  S  ref.| 

describes  a  further  and  more  detailed  study  of  P.  populorum  in 
)hich  laboratory  and  field  observations  were  made  on  the  physiol- 
ogy, pathogenicity  and  life  history  of  the  fungus. 

lolster,  H.  W.,  and  Maiden,  H.  A.  van  der.  1964.  [METHODS  FOR 
lATING  MARSSONINA  INFECTION  OF  POPLAR.]  Ned.  Bosh, 
ijdschr.  36  (4):  1  19-21.  3  refs.  [Du.e.e.] 

77e  method  is  based  on  a  system  developed  by  Schreiner  for  rating 
ust  infection.  Criteria  are  the  presence  of  spots  on  the  leaves,  leaf 
iscoloration,  and  leaf  drop. 

loster,    R.    1973.    [SELECTION    FOR    RESISTANCE    AGAINST 
:ACTERIAL  CANKER  IN   POPLARS.)    Populier  10(1):   5-7  (Nl] 
general    account    of  breeding   and   selection   for   resistance    to 
[planobacter  populi,  with  special  reference  to  work  in  Holland. 

:ozlowska,  C.  1967.  [THE  HEALTH  OF  FAST-GROWING  TREE 
PECIES  IN  POLAND.)  Proc.  14th  Congr.  Int.  Union  For.  Res. 
)rgan.,  Munich  1967  Pt.  V,  Sect.  24,  (461-4).  [6  refs.  [G.].) 
'rief  notes  on  diseases  of  Poplar  (Dothichiza  populea,  Cytospora 
hrysosperma,  Pollaccia  radiosa  and  bacterial  canker),  and  Willow 
chiefly  Pollaccia  [Fusicladium]  saliciperda). 

jraayenoord,  C.  W.  S.  van.  1974.  MELAMPSORA  POPLAR  LEAF 
LUST  IN  NEW  ZEALAND.  In  Research  Report  for  1973,  Ministry 
f  Works  and  Development,  New  Zealand.  [E. )  From  Holzzucht 
1974)  28,  24.  [De.) 

'.eports  the  occurrence  of  M.  laricipopulina  and  M.  medusae  in  New 
'ealand  in  1973,  and  discusses  the  susceptibility  or  resistance  of 
lew  Zealand  clones  to  these  rust  fungi,  both  of  which  can 
verwinter  in  that  country. 

Craayenoord,  C.  W.  S.  van,  Laudon,  G.  F.,  and  Spiers,  A.  G.  1974. 
OPLAR  RUSTS  INVADE  NEW  ZEALAND.  Plant  Disease  Re- 
orter  58  (5):  423-427  [E.,  6  ref.) 

describes  (with  a  sketchmap)  the  first  appearance  and  spread  of 
nfection  by  Melampsora  medusae  and  M.  laricipopulina  throughout 
forth  Island,  New  Zealand  in  1973. 

,eibundgut,  H.  1974.  (EFFECT  OF  THE  MARSSONINA  FUNGUS 
)N  DIFFERENT  POPLAR  CLONES.)  Schweizerische  Zeitschrift 
ur  Forstwesen  125  (4):  263-264  [F.] 

I  note  comparing  the  severity  of  Marssonina  [brunneaj  damage  to 
'  clones  in  a  trial  10-15  years  old  in  the  Reppischtal,  Switzerland: 
'opulus  'Robusta '  and  P.  'Regenerata  Harff  were  the  most  resistant. 


Lungescu,  E.  1970.  [POPLAR  CANKER  CAUSED  BY 
CYTOSPORA  CHRYSOPERMA  (VALSA  SORDIDA).)  Studii  si 
Cercetari  de  Biologie  (Seria  Botanica),  Bucuresti  22  (6):  517-22. 
[Ro.de.,  From  abstr.  in  Rev.  Plant  Path.  5  1  (5),  (No.  1975).] 
Observed  for  the  first  time  in  Rumania  on  3-year-old  seedlings  of 
Populus  X  euramericana.  The  best  control  was  with  0-5%  Dithane 
M45. 

McMillan,  R.  1972.  POPLAR  LEAF  RUST  HAZARD.  N.  Z.  J.  Ag. 
125  (5):  47. 

McMillan,  R.  1973.  POPLAR  LEAF  RUSTS  HERE  TO  STAY.  New 
Zealand  Journal  of  Agriculture  127  (3):  26-27  [E.)  From  Review  of 
Plant  Pathology  53,  3195. 

Presents  a  map  showing  the  rapid  spread  of  Melampsora  medusae 
and  M.  Larici-populina  throughout  N.  Island,  New  Zealand,  during 
March-May  1973,  and  a  table  showing  the  susceptibility  of  some 
important  Populus  cultivars. 

Magnani,  G.  1964.  [THE  TOXIC  EFFECTS  OF  THE  CULTURE 
FILTRATE  OF  DOTHICHIZA  POPULEA.)  Pubbl.  Cent.  Sper. 
Agric.  For.,  Roma  7,  (99-1  16  +  3  plates).  6  refs.  [It.it.e.e.) 

Magnani,  G.  1965.  [THE  DISTRIBUTION  OF  MARSSONINA 
BRUNNEA  (ON  POPLAR)  IN  SOUTH-CENTRAL  ITALY.)  Cellu- 
losae  Carta  16  (3):  11-7.  2  refs.  [It.f.e.g.) 

Magnani,  G.  1966.  [A  LEAF  DISEASE  OF  POPULUS  TREMULA 
CAUSED  BY  MARSSONINA  TREMULAE.)  Pubbl.  Cent.  Sper. 
Agric.  For.,  Roma  8,  (175-81  +  1  plate).  (5  refs.  [It.it.e.e.).) 
Inoculations  of  18  Poplar  species  or  cultivars  with  M.  tremulae, 
found  causing  slight  damage  to  lower  parts  of  crowns  of  P.  tremula 
at  Vallombrosa  and  Vernio  (Florence),  were  negative  except  on  P. 
tremula. 

Magnani,    G.     1966.    (MARSSONINA    BRUNNEA.)    Pubbl.    Cent. 
Sper.  Agric.  For.,  Roma  8,  (121-6  +  1  plate).  [4  refs.  (It.it.e.e.).) 
Preliminary  experiments  on   control  with  Cupravit  and  Orthocide 
were  promising. 

Magnani,  G.  1967.  [CYTOSPORA  CHRYSOSPERMA  INJURY  TO 
POPLAR.)  Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  9(2):  91-6  +  5 
photos.  [8  refs.  [It.it.e.e.)   1  tbl.) 

Magnani,  G.  1967.  [FURTHER  OBSERVATIONS  ON  MARS- 
SONINA BRUNNEA  IN  SOUTH  AND  CENTRAL  ITALY. |  Cellu- 
losa  e  Carta  18  (3)  23-6.  [4  refs.  [It. it.f.e.g.)  2  photos.) 


Magnani,  G.  1967.  (A  HYPERPARASITE  OF  A  POPLAR  RUST.) 

Cellulosae  Carta  18  (12):  37-9.  (1  ref.  [  It.it. f.e.g. ). ) 

Gives  a  preliminary  report  on   the  occurrence  during  1967,  in  a 

Poplar  nursery  near  Rome,  of  a  hyperparasitic  attack  by  a  Fusidium 

sp.    on    the    uredosori    of   a    rust   fungus    (probably   Melampsora 

allii-populina). 

Magnani,  G.  1967.  [NECROSIS  AND  DIEBACK  IN  CONIFERS 
CAUSED  BY  DIPLODIA  PINEA.)  Pubbl.  Cent.  Sper.  Agric.  For., 
Roma  9  (3):  209-20  +  7  photos.  [  1 1  refs.  ( It.it.e.e. ) . ) 


.eibundgut.  H.,  and  Amels,  C.  W.  1972.  (RUST  RESISTANCE  OF 
;OME  POPLAR  CLONES.)  Schweiz.  Z.  Forstw.  123(4):  255-8. 
F.,  2  ref.) 

n  a  Swiss  study  on  1  +  1  and  1  +  2  Poplar  plants  of  16  clones, 
'opulus  'Regenerata  Harff  and  P.  'Marilandica'  were  among  those 
nost  resistant  to  Melampsora  rust;  P.  'Robusta',  and  some  Italian 
ultivars  tested,  were  among  the  most  susceptible. 

.eontovyc,  R.  1971.  INCIDENCE  OF  IMPORTANT  DISEASES  OF 
HE  POPLAR  SPECIES   FREQUENTLY  CULTIVATED  IN   SLO- 

/AKIA.  Acta  Instituti  Forestalis  Zvolenensis  2,  407-425. 
E. sk.ru.de.,  34  ref.) 

)iscusses  the  revised  Poplar  nomenclature  now  adopted  in  Slovakia 

o  conform  with  that  used  in  other  countries. 

.loyd,  H.  L.  1971.  NEW  RECORDS  OF  RHODESIAN  FUNGI  -  1. 
-lELAMPSORA  LARICI-POPULINA  KLEBAHM.  Kirkia  8  (1):  1-2. 
2  ref.) 

Recorded,  for  the  first  time  in  Rhodesia,  in  the  Salisbury  area  in 
'967  [host  not  specified!,  coincident  with  its  first  reported 
appearance  in  S.  Africa. 


H 
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Magnani,    G.     1969.     ('BROWN-SPOT'    DISEASE    OF    POPLAR.) 
Cellulosa  e  Carta  20  (10):  19-22.  [It.f.e.g.,  2  refs.) 
The    disorder    called    'tacche    vescicolose'   ['brown-spot'  disease], 
recognized  for   ca.    50   years   in   N.    Italy   and    more    recently    in 
central-southern  Italy  also,  is  described  and  illustrated. 

Magnani,  G.   1970.  [A  POPLAR  RUST  HYPERPARASITE.)  Pubbl. 
Cent.  Sper.  Agric.  For.  11  (1):  27-35  +  3  plates),  (it.e.,  1  ref.) 
Reports    the   isolation    of  Ramularia    uredinis  from  Poplar  leaves 
attacked    by   Melampsora   allii-populina,    and   gives    the  results  of 
phvsiological  tests  on  the  response  of  R.  uredinis  to  various  media. 


Magnani,  G.  1972.  [DAMAGE  TO  YOUNG  POPLARS  BY 
DISCELLA  CORONATA.)  Pubblicazioni  del  Centro  di  Speri- 
mentazione  Agricola  e  Forestale  I  I  (2):  155-64  +  3  pi.  (It.e.,  1  ref.) 

Magnani,  G.  1973.  [OCCURRENCE  OK  DREPANOPEZIZA 
PUNCTIFORMIS  IN  CENTRAL  AND  SOUTHERN  ITALY.)  Pub- 
blicazioni del  Centro  di  Sperimentazione  Agricola  e   Forestale    12, 


231-234  +  2  pi.  (it.e.,  6  ref.) 
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Manion  P  D.,  and  Valentine,  F.  A.  197S.  QUANTITATIVE 
INHERITANCE  OF  TOLERANCE  TO  HYPOXYLON 
MAMMATUM  IN  ASPENS.  [ABSTRACT]  Proceedings  of  the 
American  Phytopathological  Society  publ.  1  (60-61).  [E.] 

Marinkovic  P.  1968.  |EPIDEMIC  OF  MARSSONINA  BRUNNEA 
IN  NURSERIES  AND  PLANTATIONS  OF  EURAMERICAN  POP- 
LARS IN  1967.]  Topola,  Beograd  12(67/68):  14-8.  [5  refs. 
[Serb.f.].] 

Populus  '1-154'  was  the  most  susceptible.  Zineb  S-65  and  baste 
CU2OCI2  gave  good  control. 

Marks,  G.  C,  Berbee,  J.  G.,  and  Riker,  A.J.  1965.  COLLETO- 
TRICHUM  SHOOT  BLIGHT  OF  POPLARS.  For.  Sci.  1 1  (2): 
204-1 S.  31  refs. 

Meiden,  H.  A.  van  der.  1964.  [RESULTS  OF  RESEARCH  ON 
RUST  AND  MARSSONINA  [DISEASES]  IN  THE  NETHER- 
LANDS.) Holzzucht,  Reinbek  18  (3/4):  16-20.  [G.g.] 
Discusses  the  spread  of  Melampsora  laricipopulina  rust  and  Mars- 
sonina  infections,  symptoms  and  development  of  the  diseases, 
factors  (especially  meteorological)  favouring  them. 

Minkevic,    I.I.     1970.     [EVALUATING    THE    RESISTANCE    OF 

POPLARS  TO  THE  BARK  NECROSIS  PATHOGEN  CYTOSPORA 

NIVEA.]  Lesn.  Z.  13  (1);  162-5.  [Ru.,  13  refs.] 

Describes  a  series  of  experiments  in  which  a  strain  of  C.  nivea  from  a 

dead  Poplar  was  used  to  inoculate  5  different  Poplar  species  and 

hybrids,   and  was  cultured  on  aqueous  extracts  of  the   bark  and 

wood. 


LOGICAL    CHARACTERISTICS.] 
296-305.  [Jap.e.,  27  refs.] 


J.     Jap.     For.     Soc.     52  (10):   i'l* 


O'Riordain,  F.',  and  Kavanagh,  T.  1965.  MARSSONINA  LEAF 
SPOT  OF  POPLAR.  Irish  Journal  of  Agricultural  Research,  Dublin 
4  (2):  233-5  +  3  photos).  1 1  refs. 

Widespread  defoliation  of  Poplar  in  Ireland  has  been  caused  by  M. 
populi-nigrae.  Most  Populus  species  and  clones  examined  appear  to 
be  susceptible  to  infection  by  this  leaf-spotting  organism. 

Otta,  J.  D.,  and  English,  H.  1971.  SCROLOGY  AND  PATHOLOGY 
OF  PSEUDOMONAS  SYRINGAE.  Phytopathology  61  (5):  4  43-52. 
( 34  ref.  ] 

A  study  of  450  isolated  from  )30  host  plants  (including  Poplar) 
showed  10  distinct  serotypes  but  no  clear  taxonomic  groupings. 
Both  isolates  from  Poplar,  and  all  those  from  Syringa  vulgaris, 
belonged  to  the  same  widespread  serotype  Ilia. 

Ouellette,  G.  B.  1967.  OCCURRENCE  OF  CRYPTODIAPORTHE 
POPULEA,  THE  PERFECT  STATE  OF  DOTHICHIZA  POPULEA, 
IN  QUEBEC.  Bi-m.  Res.  Notes  Dep.  For.  Can.  23  (3):  22.  [3  refs.) 
Confirms  earlier  identifications,  and  should  definitely  dissociate 
Cenangium  populeum  from  Dothichiza  canker  of  Poplar. 

Pegler,  D.  N.,  and  Waterston,  J.  M.    1968.  PHELLINUS  [FOMES] 

IGNIARIUS.  C.  M.  I.  Descr.  pathogen.  Fungi  Bact.,  Lond.  No.  194, 

pp.  [2J.  [9  refs.] 

Commonly  found  on  stems  of  Salix  spp.  and  Populus  spp.,  where  it 

causes  white  heart  rot;  also  recorded  on   a   wide  range  of  other 

hardwoods. 
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Minkevic,  I.I.  1970.  [GEOGRAPHICAL  POPULATIONS  OF 
CYTOSPORA  NIVEA.]  Mikol.  i  Fitopat.  4(4):  303-9.  [Ru.,  22 
refs.  N.L.L.] 

Mocanu,  V.,  and  Poleac,  E.  1965.  [STUDIES  ON  BACTERIAL 
CANKER  OF  POPLAR.]  Stud.  Cere.  Inst.  Cere.  For.,  Bucuresti  2  5, 
(211-29).  23  refs.  [Ro.e.g.ru.] 

Summarizes  research  on  the  disease  caused  by  Pseudomonas 
syringae  var.  populea,  now  widespread  in  Rumania.  'Robusta' clones 
were  particularly  susceptible:  'Serotina',  'Marilandica',  and  'Theves- 
tina'  more  or  less  resistant. 

Mocanu,  V.  V.,  and  Tanase,  I.  1969.  [BIOCHEMISTRY  OF  POP- 
LAR (P.  X  EURAMERICANA  EV.  ROBUSTA,  CLONE  R.20), 
INFECTED  WITH  DOTHICHIZA  POPULEA.)  Rev.  PadurUor 
84  (2):  59-61.  [10  refs.  [Ro.].] 

Mocanu,  V.,  and  Tanase,  I.  1970.  (TESTS  FOR  EARLY  DETEC- 
TION OF  DOTHICHIZA  POPULEA  ON  NURSERY  STOCK  OF 
POPLARS.]  Rev.  Padurilor  85  (7):  35  5-9.  [Ro.,  11  refs.] 
D.  populea  infection  causes  changes  in  the  metabolism  of  sugars, 
proteins  and  lipids  of  affected  plants  as  well  as  in  the  content  of 
nucleic  acids  in  the  tissues  even  in  the  early  stages  of  attack. 

Mrkva,  R.  1966.  [CHEMICAL  CONTROL  OF  FUNGUS  DISEASES 
OF  POPLAR.)  Lesn.  Cas.,  Praha  12(3):  253-78.  [30  refs. 
[Cz.ez.ru.e.g.f.) .) 

A  number  of  fungicides  were  tested  against  Dothichiza  populea  in 
the  laboratory  and  (mainly  on  cuttings)  in  the  field.  As  a  result  of 
these  field  trials,  Agronal  is  recommended  for  treating  cuttings. 

Murzaev,  V.I.  1969.  [ETIOLOGY  OF  BACTERIAL  PRO- 
LIFERATING CANKER  OF  STEMS  OF  ASPEN  AND  POPLAR.) 
Nauc.  Dokl.  Vyss.  Skoly  (Biol.  Nauki),  Moskva  (4),  (99-104).  [30 
refs.  [Ru.)  N.L.L.) 

Reviews  the  literature,  and  describes  the  investigations  on  the 
serology,  culture,  morphology  and  physiology  of  the  pathogen,  its 
specificity,  etc.  It  is  concluded  that  the  disease  of  Aspen  and  other 
Poplars  is  identical,  and  that  the  pathogen  is  Aplanobacterium 
populi. 


Nowacki,  M.  J.,  and  Fonseca,  O.  S.  1964.  [THE  OCCURRENCE  OF 
MELAMPSORA  SP.  ON  POPULUS  DELTOIDES  VAR. 
CAROLINENSIS  IN  CURITIBA.)  An.  bras.  Econ.  flor.,  Inst.  Nac. 
Pinho  16,(156-60).  11  refs.  (Port.) 

Describes  the  disease,  first  found  in  1958  in  a  match-wood 
plantation,  and  gives  some  data  on  the  climate  of  Curitiba. 

Oguchi,  T.  1970.  [THE  SPECIES  OF  LEUCOSTOMA  AND  VALSA 
INHABITING  POPLARS  IN  HOKKAIDO  AND  THEIR  PHYSIO- 


Pegler,  D.  N.,  and  Waterston,  J.  M.  1968.  RIGIDOPORUS 
[FOMES]  ULMARIUS.  C.M.I.  Deser.  pathogen.  Fungi  Bact., 
Lond.  No.  1 99,  pp.  [  2 ) .  [3  refs. ) 

Causes  butt  rot  in  Elm  and  has  also  been  reported  on  Acer  spp., 
Aesculus  spp.,  Populus  spp.,  Robina  spp.  and  Tilia  spp. 

Pinon,  J.  1973.  [POPLAR  RUSTS  IN  FRANCE:  CLASSIFICA- 
TION AND  DISTRIBUTION.)  European  Journal  of  Forest  Path- 
ology 3  (4):  221-228.  [F.de.e.,  9  ref.) 

Describes  a  study  by  interference  microscopy  of  eight  species  of 
Melampsora  recovered  in  1971-72  from  Poplars  in  forests  and 
plantations  throughout  France.  A  brief  description  of  the  uredo- 
spores,  paraphyses,  hosts  and  distribution  of  each  species  is  given 
and  a  key  to  the  species  is  included. 

Pinon,  J.  1974.  [PRELIMINARY  OBSERVATIONS  ON  THE 
INFLUENCE  OF  INOCULUM  CONCENTRATION  ON  THE 
SENSITIVITY  OF  CULTIVATED  POPLARS  TO  MARSSONINA 
BRUNNEA.)  European  Journal  of  Forest  Pathology  4(1):  54-59. 
[F.de.e.,  3  ref.) 

Ride,  M.  1967.  [BACTERIAL  CANKER  OF  POPLAR  IN 
EUROPE.)  Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ.,  Munich 
1967  Pt.  V,  Sect.  24,  (414-26).  [F.) 

A  review  of  the  current  situation,  citing  the  literature  but  without 
bibliographical  references. 

Rui,    D.    1968.    [CONTROL    OF   MARSSONINA   BRUNNEA  ON 

POPLAR.)    Agricoltura  delle  Venezie,  Venezia  22  (11/12):  737-47. 

(It.) 

[Cf.F.A.  29  Nos.  877,  41 55.  J  Outlines  research  on  M.brunnea  since 

its  appearance  in  Italy  in  1 963,  describes  the  conditions  of  rainfall 

and  temperature  most  favourable  to  the  disease,  and  emphasizes  the 

importance  of  timely  chemical  control  measures  in  spring. 


Savrova,  L.  A.  1967.  [BIOLOGY  OF  THE  PATHOGEN  OF  ASPEN 
'SCAB.')  Mikol.  i  Fitopat.,  Leningrad  1  (4):  321-9.  [7  refs.  [Ru.ru.j 
I.M.I.) 

Sehipper,  A.  L.,  Jr.,  and  Dawson,  D.  H.  1974.  POPLAR  LEAF 
RUST  -  A  PROBLEM  IN  MAXIMUM  WOOD  FIBER  PRO- 
DUCTION. Plant  Disease  Reporter  58  (8):  721-723.  [E.,  5  ref.) 

Schlosser,  L.  A.  1967.  [RUST  ATTACK  ON  A  POPULATION  OF 
TETRAPLOID  POPLARS.)  Zuehter  37(6):  299-300.  [[G.g.e.j 
E.M.B.] 
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Semb,   L.    1968.   A   NEW   FUNGAL    DISEASE   ON    POPLARS  IN 
NORWAY,  Gartneryrket  [,  Oslo]    58  (27),  (582-3).  [[Nor.e.|  From   ' 
abstr.  in  Rev.  appl.  Myeol.  48  (5):  265.) 
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tzicula  populi,  observed  first  in  1964  near  Vollebekk  on  Populus  X 
rolinensis,  causes  small  spots  with  necrotic  tissue  embedded  in  the 
irk  of  the  previous  year's  growth,  mainly  on  the  lower  parts  of 
mng  trees  or  on  cuttings. 

smb,  L.,  and  Hirvonen-Semb,  A.  1964.  [PARASITIC  FUNGI  ON 
EAVES  OF  POPULUS.]    Arsskrift   for   Planteskoledrift  og  Den- 
ologi,  Oslo  1  1,  (24-39).  [20  refs.  [Nor.e.e.]  E.M.B.] 
escribes  the  distribution  in  Norway,  Hosts,  disease  development, 
'mptoms,  and  (briefly)  control. 

ang,  C.  -T.  [Hsiang,  T.  -T.l.et  al.  1964.  [ON  THE  MARSSONINA 
EAF-SPOT  OF  POPLAR  NURSERY  STOCK.]  Acta  Phyto- 
aylacica  Sinica,  Peking  3(3):  201-8.  I3ref.  [Chin.chin.e.]  I.M.I. 
He  pathogen  of  the  leaf-spot  prevalent  on  nursery  stock  (seedlings 
id  cuttings)  of  Poplars  in  the  N.E.  provinces  of  China  was 
entified  as  M.  populicola. 

vanesan,  A.,  and  Holliday,  P.  1972.  ROSELLINIA  NECATRIX. 
|MI  Descriptions  of  Pathogenic  Fungi  and  Bacteria  No.  352,  2  pp. 

escribes  R.  necatrix,  a  white  root  rot,  mainly  of  temperate  fruit 
ops,  but  also  found  on  species  of  Acacia,  Castanea,  Ulmus, 
uercus,  Populus,  Salix  and  Juglans. 

iwecki,  R.  1968.  EFFECT  OF  BARK  WASHING  FROM  POPU- 
US  'ROBUSTA'  ON  THE  COURSE  OF  ARTIFICIAL  INOCULA- 
lON  OF  SOME  POPLAR  HYBRIDS  BY  THE  FUNGUS 
OTHICHIZA  POPULEA  SACC.  FT  BRIARD.  Acta  Soc.  Bot. 
Jlon.  37  (3):  443-9.  [6  refs.  [E.e.pol.]  O.B.D.] 


okolova,  E.  S.  1966.  [SOME  DATA  ON  THE  BIOLOGY  OF  THE 
UNCUS  POLLACCIA  RADIOSA  [VENTURIA  TREMULAE], 
HE  PATHOGEN  OF  POPLAR  'SCAB'.]  Shorn.  Rabot  Lesn.  Hoz. 
sesojuz.  Nauc.-Issled.  Inst.  Lesovod.  No.  51:  98-102.  [5  refs. 
Ru.j.j 
J  'hemical  control  treatment  should  be  done  at  temperatures  )5° 
efore  leaf  flush,  and  again  during  flushing;  spraying  later  in  the 
Rowing  season  should  be  concentrated  on  the  young  leaves  and 
fioots. 

outh  Africa  For.  Res.  Inst.  1968.  [POPLAR  RUST.]  Extr.  from 
Lep.  For.  Res.  Inst.  Dap.  For.  S.  Afr.  1967/68,  (27). 
"he  occurrence  of  Melampsora  larici-populina  is  reported  for  the 
Irst  time  in  S.  Africa,  on  Populus  nigra  var.  italica  throughout  the  S. 
\nd  W.  Cape  and  on  other  Poplars  in  Natal  and  the  Transvaal.  So  far 
he  damage  is  not  serious. 


fpiers,  A.  G.  1974.  CONTROL  OF  POPLAR  LEAF  RUST 
ELAMPSORA  LARICIPOPULINA  IN  NEW  ZEALAND.  New 
ealand  Journal  of  Experimental  Agriculture   2  (4):   433-436.   [E., 

•"rem  Review  of  Plant  Pathology  54,  3511.) 

itahl,  W.  1968.  AN  INVESTIGATION  ON  THE  CYTOSPORA 
)ISEASE  OF  POPLARS  IN  AUSTRALIA.  Aust.  For.  Res.  3  (2): 
1-14.  [7  refs.  Smry.  3  photos.  3  tbis.] 


utton,  B.  C.  1970.  FOREST  MICROFUNGI  IV.  A  LEAF  SPOT  OF 
OPULUS  CAUSED  BY  CLADOSPORIUM  SUBSESSILE.  Canad.  J. 
(ot.'48  (3):  471-7.  [E.f.,  25  refs.  O.R.S.J 

'hae Oram ul aria  macuticola  comb,  novj  syn,  C.  subsessile,  is  pro- 
osed  for  a  fungus  causing  leaf-spot  of  various  Poplars  in  Canada, 
e  U.S.A.  and  Sweden.  The  symptoms  are  difficult  to  distinguish 
m  those  of  the  shoot  and  leaf  blight  caused  by  Pollaccia  radiosa. 

Iluzuki,  K.  1973.  STUDIES  ON  THE  SUSCEPTIBILITY  TO 
OPLAR  LEAF  RUST  INFLUENCED  BY  DIFFERENT  NU- 
'RIENT  CONDITIONS  (I).  CHANGES  OF  SUSCEPTIBILITY 
NDUCED  BY  NUTRIENT  DEFICIENCY.  Journal  of  the  Japanese 
forestry  Society  55  (1):  29-34.  [E.jap.,  16  ref.] 
lesults  showed  that,  except  for  the  most  resistant  clone,  plants 
ieficient  in  N  and  P,  regardless  of  clone,  were  more  resistant  to 
nfection  than  controls  receiving  N,  P  and  K,  but  plants  deficient  in 
C  showed  a  consistent  increase  in  susceptibility  to  infection. 

Juzuki,  K.,  and  Chiba,  O.  1973.  STUDIES  ON  THE  SUS- 
CEPTIBILITY TO  POPLAR  LEAF  RUST  INFLUENCED  BY 
DIFFERENT  NUTRIENT  CONDITIONS  (II).  EFFECT  OF 
:HANGES  in  SUGAR  LEVEL  IN  LEAVES.  Journal  of  the 
apanese  Forestry  Society  55  (3):  105-111.  [E.jap.,  25  ref.] 


Suzuki,  K.,  and  Chiba,  O.  1974.  STUDIES  ON  THE  SUS- 
CEPTIBILITY TO  POPLAR  LEAF  RUST  INFLUENCED  BY 
DIFFERENT  NUTRIENT  CONDITIONS  (III).  CHANGES  IN 
FREE  AMINO  ACID  CONTENTS.  Journal  of  the  Japanese  Forestry 
Society  56  (7):  235-238.  [E.jap.,  13  ref.] 

These  results  suggest  that  under  conditions  of  nutrient  deficiency, 
the  change  in  amino-acid  metabolism  that  occurs  with  rust 
development  is  specific  to  the  nutrient  supply  available. 

Szilagyi,  L.  1968.  [THE  MORTALITY  OF  CUTTINGS  INFECTED 
WITH  DOTHICHIZA.]  Erdesz.  Kutatas.,  Budapest  64(1/3):  261-9. 
[4  refs.  [Hu.hu.ru.g.] .] 

Studies  on  Populus  'Serotina',  P.  'Marilandica',  P.  'Robusta'  and  P. 
nigra  indicated  that  the  incidence  of  infection  and  mortality  of 
cuttings  decreased  with  increasing  height  of  the  cutting  on  the 
shoot.  The  top  one-third  was  usually  free  from  infection.  Intensity 
of  infection  on  shoots  increased  with  increasing  rate  of  diameter 
growth  of  shoots. 

Taconis,  P.J.  1964.  [CONTROL  OF  LEAF-SPOT  DISEASE 
CAUSED  BY  MARSSONINA  SPP.  ON  POPLARS.]  Verslagen  en 
Mededelingen,  Plantenzicktenkundige  Dienst  te  Wageningen  No. 
141,  (183-4).  [Du.e.]  I.M.I. 

Taconis,   P.J.    1965.    [THE  CONTROL  OF  PREMATURE  LEAF- 
FALL  IN  POPLARS.]  Populier,  Wageningen  2  (2):  4-5.  [Du.du.j 
Describes  the  damage  caused  by  Marssonina  and  Melampsora  spp., 
lists  susceptible   species   and  cultivars,    and   discusses   season  and 
means  of  control. 

Taconis,  P.J.  1970.  [THE  CONTROL  OF  SOME  FOLIAGE 
DISEASES  OF  POPLARS.]  Populier  7  (3):  46-7.  JDu.] 
Discusses  (with  illustrations)  the  damage  caused  by  Taphrina 
populina,  Marssonina  spp.  and  Melampsora  spp.,  indicates  the  degree 
of  resistance  of  some  Poplar  clones,  and  recommends  chemical 
control  measures. 

Taris,  B.  1965.  [THE  VIABILITY  OF  UREDOSPORES  OF 
MELAMPSORA  SPP.,  RUSTS  OF  CULTIVATED  POPLARS.]  C.R. 
Acad.  Agric.  France  51  (4):  259-62.  [F.]  A.P.B. 

In  laboratory  experiments  with  uredospores  from  Populus  X 
'canadensis'  cultivars,  the  uredospores  germinated  readily  from  the 
beginning  of  April  to  mid-June.  Spores  tested  245  days  after 
collection  gave  4-8%  germination  after  72  hr.  It  is  possible, 
therefore,  that  primary  infections  take  place  in  the  spring  after 
spore  formation. 

Taris,  B.  1966.  [THE  BEHAVIOUR  OF  DOTHICHIZA  POPULEA 
AND  CYTOSPORA  CHRYSOSPERMA  ON  TISSUE  CULTURES 
OF  POPULUS  SPP.]  C.R.  Acad.  Sci.,  Paris  262D  (22):  2347-9.  [5 
refs.  [F.f.)  O.R.S.] 

The  two  fungi,  although  they  may  be  saprophytic  in  the  field,  killed 
living  tissues  of  Poplar  species  in  vitro. 

Taris,  B.  1966.  [THE  MAINTENANCE  OF  PATHOGENICITY  BY 
UREDOSPORES  OF  MELAMPSORA  SP.,  A  RUST  OF  CULTI- 
VATED POPLARS.]  C.R.  Acad.  Sci.,  Paris  262D  (8):  882-5.  3  refs. 
[F.f.]  O.R.S. 

Leaves  of  Populus  nigra  and  P.  X  'canadensis'  cultivars  carrying 
uredospores  were  collected  in  Sept.  1964  and  stored  until  June 
1965.  Exposure  of  leaves  of  P.  X  'canadensis'  cv.  '1-214'  to  this 
material  showed  that  the  uredospores  had  maintained  their  viability 
and  pathogenicity  for  at  least  1  0  months. 

Taris,  B.  1968.  (RUSTS  OF  POPLAR  OBSERVED  IN  FRANCE.) 
Ann.  Epiphy.  19(1):  5-54.  [43  refs.  (F.f.e.)  E.M.B. ) 

Taris,  B.  1969.  [A  STUDY  OF  TAPHRINA  AUREA  ON 
POPLARS.)  Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule  (59-1  54).  [F., 
115  refs.) 

Taris,  B.  1972.  [DEVELOPMENT  AND  INTENSITY  OF  AITACKS 
IN  1972  BY  SOME  LEAF  DISEASES  ON  TEN  [POPLAR] 
CULTIVARS  WIDELY  DISTRIBUTED  IN  FRANCE.)  Bulletin  du 
Service  de  Culture  et  d'Etudes  du  Peuplier  et  du  Saule  (1  8-26).  [l-.] 
Gives  results  of  a  survey  of  damage  done  in  SW  France  by  Venturia 
tremulae,  V.  populina,  Septotinia  podophyllina.  Taphrina  aurea, 
Marssonia  brunnea,  Melampsora  larici-populiim,  M.  allii-populina 
and  Septoria  populi. 

Taris,  B.,  and  Avenard.  J.  C.  1969.  [THE  DEVELOPMENT  IN 
SPRING    OF    ATTACKS    BY    TAPHRINA    AUREA   AND    T.   DE- 
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FORMANS  ON  YOUNG  LEAF  CLUSTERS  OF  POPLARS  AND 
PRUNUS  PERSICA.]  C.R.  Acad.  Sci.,  Paris  268D  (25):  3078-81.  [2 
refs.,  [F.f.]  O.R.S.l 

The  two  fungi  develop  differently.  T.  aurea  on  Populus  'Regenerata 
and  P.  'Serotina  de  Champagne'  tended  to  attack  the  first  four 
leaves  to  emerge,  whereas  T.  deformans  on  Peach  attacked  the  third 
leaf  and  those  emerging  thereafter. 

Taris  B.,  and  Avenard,  J.  -C.  1969.  [QUANTITATIVE  MODIFICA- 
TIONS IN  SOME  GROWTH  SUBSTANCES  IN  LEAF 
PARENCHYMA  OF  PRUNUS  PERSICA  AND  POPULUS  X 
REGENERATA  ATTACKED  BY  TAPHRINA  DEFORMANS  AND 
T.  AUREA.I  C.  R.  Acad.  Sci.,  Paris  268D  (7):  1069-72.  [3  refs., 
[F.f.l  O.R.S.l 

Those  for  P.  'Regenerata'  attacked  by  T.  aurea  show  that  healthy 
leaves  have  a  somewhat  higher  content  of  lAA  than  damaged  ones. 

Tomilin,  B.  A.  1969.  SPECIES  OF  THE  GENUS  MYCOS- 
PHAERELLA  FOUND  ON  POPLAR.  Transl.  Dep.  Fish.  For.  Can. 
No.  OOFF-73,  pp.  IS.  [5  refs.  Transl.  from  Novosti  Sistematiki 
Nizsili  Rastenij,  Botaniceskij  Institut,  Akademija  Nauk  SSSR  1967. 
pp.  178-87.  Russ.  Limited  distribution.] 

Torres  Juan,   J.    1970.    [NEW   SPRING   DEFOLIATION    OF  POP- 
LARS.] Bol.  Serv.  Plagas  For.  13  (25):  47-9.  [Span.e.,  1  ref.] 
Damage  to  foliage  of  Poplars  (particularly  those  of  Sect.  Aigeiros) 
by   Venturia  populina  has  recently  increased  in  Spain.  Short  notes 
are  given  on  the  fungus,  its  distribution,  hosts,  type  of  damage,  etc. 

Torres  Juan,  J.,  Navarrete,  M.  A.,  and  Tamayo,  T.  1973.  [THE  USE 
OF  NATIVE  HARDWOODS  FOR  THE  PRODUCTION  OF 
EDIBLE  FUNGI.  I.  ]  Madrid,  Spain,  Instituto  Nacional  de 
Investigaciones  Agrarias,  60  pp.  [Es.e.,  3  ref.] 

Turkoglu,  K.,  and  Erkal,  U.  1968.  [CONTROL  OF  SEPTORIA 
[MYCOSPHAERELLA]  POPULICOLA  ON  POPLAR  IN  CEN- 
TRAL ANATOLIA.]  Bitki  Koruma  Bulteni,  Ankara  8  (3):  181-93. 
[4  refs.  [Turk.turk.f.l  L.T.P.] 

Study  of  the  saprophytic  stage  of  the  fungus  in  dead  leaves  showed 
that  chemical  control  measures  should  begin  when  the  young  leaves 
attain  a  length  of  1  cm.  Spraying  should  then  be  carried  out  at 
intervals  of)  one  week,  for  two  more  applications. 

Urosevic,  B.  1966.  [POPLAR  CANKER  CAUSED  BY  THE  BAC- 
TERIUM ERWINIA  CANCEROGENA  SP.  NOV.]  Lean.  Cas.,  Praha 
12  (6):  493-505  ■(-  12  photos.  [33  refs.  [Cz.cz.ru.g.f.e.e.]   1  tbl.] 

Urosevic,  B.  1967.  WEEPING  NECROSES  OF  FOREST  TREES 
FOUND  ON  THE  TERRITORY  OF  CZECHOSLOVAKIA.  Proc. 
14th  Congr.  Int.  Union  For.  Res.  Organ.,  Munich  1967  Pt.  V,  Sect. 
24,  (485-93).  [18  refs.  [E.e.].] 

Summarizes  research  on  this  desease  (found  on  Birch,  Beech,  Poplar, 
Oak,  Alder,  etc.)  and  concludes  that  the  pathogen  is  probably  a 
bacterium  close  to  Erwinia  cancerogena,  usually  associated  with 
Pseudomonas  syringae. 

Urosevic,  B.  1968.  [ETIOLOGY  OF  BROWN  SLIME  FLUX  OF 
POPLAR  AND  BIRCH.]  Prace  Vyzkum.  Ust.  Lesn.  Hosp.  Mysl., 
Zbraslav-Strnady  No.  36,(101-17).  [27  refs.  [Cz.cz.ru.e.ru.e.] .] 
Describes  further  inoculation  tests  which  have  confirmed  the 
author's  assumption  that  the  disease  is  of  bacterial  origin,  caused  by 
the  joint  pathogenic  effect  of  Erwinia  and  Pseudomonas  spp. 


Urosevic,  B.  1969.  RESISTANCE  AND  SUSCEPTIBILITY  OF 
EUROPEAN  POPLAR  CULTIVARS  TO  SOME  IMPORTANT 
BACTERIAL  DISEASES.  Commum.  Inst.  For.  CsL  6,  (127-40). 
[E.ru.,  7  refs.) 

Tabulates  and  discusses  results  for  some  50  cultivars  from  inocula- 
tion experiments  with  Aplanobacterium  populi  and  Erwinia  can- 
cerogena. 

Urosevic,  B.  1973.  NEW  AND  LITTLE  KNOWN  DISEASES  OF 
LEAVES  AND  GREEN  SPROUTS  OF  POPLARS  FOUND  IN 
CZECHOSLOVAKIA.  Communicationes  Instituti  Forestalis 
Cechosloveniae  8,  159-173.  [E.ru.,  27  ref.] 

Veldeman,  R.  1966.  (MARSSONINA  DISEASE  OF  POPLARS.] 
Meded.  Rijksfac.  Landbouww.  Gent  31  (3):  907-14.  [Du.du.f.e.g.] 
(1  photo.] 


Veldeman,  R.  1972.  [THE  PRESENCE  OF  ARMILLARIA 
.MELLA.  ON  POPULUS.]  Ghent  Rijksfac  Landbouwetensch 
Meded.  37  (2):  574-586.  [E.sum.] 

Veldeman,  R.  1973.  [ARMILLARIA  MELLEA  ON  POPLAR.) 
Bulletin  de  la  Societe  Royale  Forestiere  de  Belgique  80  (3):  136-140 
-H  1  pi.  [Nl.F.] 

A  note  on  the  host/parasite  relations,  with  practical  recom- 
mendations on  ways  of  preventing  or  controlling  damage  by  A. 
mellea  on  Poplar. 

Veldeman,  R.  1974.  [DO  THE  DEATHS  RECORDED  AMONG 
POPLARS  CONSTITUTE  A  NEW  MENACE?)  Bulletin  de  la 
Societe  Royale  Forestiere  de  Belgique  81  (4):  207-218.  [F.Nl.] 
Discusses  the  widespread  occurrence  of  partial  or  total  death  of 
Poplars  in  some  parts  of  Belgium  in  1964  and  again  in  1973,  and 
attributes  it  to  a  new  fungus  disease  caused  by  Chalaropsis  populi, 
which  causes  bark  necroses  on  the  stem  and  branches. 

Verona,  O.,  and  Magnani,  G.  1972.  [ACTION  OF  CALCIUM 
CYANAMIDE  ON  MARSSONINA  BRUNNEA  INFECTION  ON 
POPLAR.]  Agricoltura  Italiana  72  (1):  13-17.  [It.]  From  Review  of 
Plant  Pathology  52,  3842. 

In  nursery  and  field  trials  [in  Italy],  M.  brunnea  infection  was 
controlled,  particularly  on  susceptible  Poplar  clones,  by  adding 
relatively  large  amounts  of  Ca  cyanamide  to  the  soil. 

Viart,  M.  1966.  [THE  PRESENT  STATE  OF  KNOWLEDGE  ON 
BACTERIAL  CANKER  OF  POPLAR.  [CAUSED  BY  APLANO- 
BACTERIUM POPULI].]  Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule, 
Paris  (1/2),  (9-44).  [F.) 

Vujic,  P.  1967.  [MARSSONINA  BRUNNEA.)  Topola,  Beograd 
11  (61/64):  199-204.  (9  refs.  [Serb.serb.f.] .) 

Discusses  its  distribution  in  Jugoslavia,  and  the  extent  of  the 
damage,  the  resistance  of  various  cultivars  of  Populus  X  'canadensis', 
and  the  effect  of  temperature,  air  humidity  and  soil  on  the  spread  of 
the  disease. 

Walker,  J.,  Harrigan,  D.,  and  Bertus,  A.  L.  1974.  POPLAR  RUSTS 
IN  AUSTRALIA  WITH  COMMENTS  ON  POTENTIAL  CONIFER 
RUSTS.  Eur.  J.  For.  Pathol.  4  (2):  100-118.  [Map.  Ref.) 

Weisgerber,  H.  1969.  Untersuchungen  uber  PoUaccia  radiosa,  den 
Erreger  der  Triebspitzenkrankheit  an  Pappeln  der  Section  Leuce 
Duby.  Hamburg  20  S.,  [8  Abb.,  3  graph.  Darst.,  43  Lit.Ang.E.Zsfg.] 
S.  A.  aus:  Phytopathol.  -Z.,  Hamburg  66  S.  50-68. 

Whitbread,  R.  1967.  BACTERIAL  CANKER  OF  POPLARS  IN 
BRITAIN.  I.  THE  CAUSE  OF  THE  DISEASE  AND  THE  ROLE  OF 
LEAF-SCARS  IN  INFECTION.  Ann.  appl.  Biol.  59  (1):  123-31.  [9 
refs.  O.R.E.] 

Bacterial  canker  and  dieback  of  Poplars  in  Britain  was  shown  to  be  \ 
caused  by  Aplanobacterium  populi;  leaf  scars  are  the  main  avenues  \^ 
for  infection,  but  their  infectibility  declines  rapidly  during  October. 


Wolterson,  J.  F.  1967.  [NEW  POPLAR  CLONES  AND  BAC- 
TERIAL CANKER.]  Ned.  Bosb.  Tijdschr.  39(8):  398.  [3  refs. 
[Du.e.].) 

Discusses  briefly  the  possible  susceptibility  of  riew  cultivars  com- 
mercially available  in  the  Netherlands  ('Dorskamp',  'Flevo'  and  the 
3  hybrid  Balsam  Poplars  'Geneva ',  'Oxford '  and  'Androscoggin ')  and 
recommends  that  they  should  be  planted  only  on  a  small  scale  at 
first. 

Yakovleva,  L.  M.  1973.  [PSEUDOMONAS  CERASI  GRIFFIN  - 
CAUSAL  AGENT  OF  POPLAR  LEAF  BLIGHT.|  Mikrobiologichnii 
Zhurnal  35(4):  438-443.  [Uk.ru.e.]  From  Review  of  Plant  Path- 
ology 53,  1096. 

Describes  the  biochemical,  cultural,  morphological  and  pathogenic 
properties  of  this  bacterium,  isolated  from  Poplar  in  the  Ukraine. 

Yakovieva,  L.  M.,  and  Gvozdyak,  R.I.  1973.  [PSEUDOMONAS 
CERASI  GRIFFIN  AND  P.  SYRINGAE  VAN  HALL  F.  POPULI 
SABET  &  DOWSON,  THE  PATHOGENS  OF  POPLAR  CANKER 
DISEASE.]  Mikrobiologichnii  Zhurnal  35(5):  570-575  [Uk.ru.e.) 
From  Review  of  Plant  Pathology  53,  1965. 

Describes  symptoms  of  the  disease  of  Populus  spp.  caused  by  P. 
cerasi  [P.  syringae]  and  P.  syringae  f.  populi  [P.  syringae  f.  sp. 
populea]  in  the  Ukraine. 
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i,  C.  K.,  and  La,  Y.J.  1970.  RELATIVE  POPLAR  CANKER 
ilSEASED  BY  CYTOSPORA  SP.  RESISTANCE  OF  NATIVE  AND 
MTRODUCED  POPLAR  CLONES.  Seoul  (Korea)  For.  Res.  Inst. 
:es.  Rep.  17:  61-64.  [Kor.| 

alasky,  H.  1974.  KEISSLERIELLA  EMERGENS,  A  PERFECT 
TATE  OF  DIPLODIA  TUMEFACIENS  IN  ROOTS  OF  POPLAR, 
an.  J.  Bot.  52  (1):  1  1-13. 

lalasky,  H.,  and  Fenn,  O.  K.  196S.  INOCULATION  TESTS  WITH 
>IPLODIA  TUMEFACIENS  (SHEAR)  ZALASKY.  Bi-m.  Progr. 
lep.  Dep.  For.  Can.  21  (6):  3. 

;asev,  B.,  and  Canova,  P.  1969.  |THE  RUST  MELAMPSORA 
tLLII-POPULINA  IN  BULGARIA,  AND  ITS  CONTROL.] 
Jorskostop.  Nauka,  Sofija  6  (5):  65-75.  [Bulg.ru.e.,  21  refs.| 
'prays  of  Bordeaux  mixture  give  control  in  Poplar  nurseries  and 
■oung  plantations.  Populus  '1-214',  P.  'Bg.-4',  P.  X  marilandica,  P. 
Vernirubens'.  and  P.  alba  X  P.  tremula  are  resistant  or  fairly 
esistant  to  M.  allii-populina,  though  the  last-named  hybrid  is  highly 
usceptible  to  M.  pinitorqua. 

filler,  W.  G.  1964.  HOST  RANGES  AND  TAXONOMY  OF  THE 
'OPLAR  RUSTS  OF  THE  WORLD.  Bi-m.  Progr.  Rep.  For.  Ent. 
'ath.  Br.  Dep.  For.  Can.  20  (2):  3. 

iriejly  describes  a  programme  of  international  research,  designed  to 
fest   economically    important   conifers  for    their  susceptibility    to 
^elam psora  rusts  occuring  in  Italy,  Japan,  E.  Argentina,  and   W. 
Canada,  and  to  review  the  taxonomy,  host  ranges,  and  geographical 
iistribution  of  Poplar  rusts  on  a  worldwide  basis. 

jZycha,  H.  1965.  [MARSSONINA  DISEASE,  A  NEW  THREAT  TO 
POPLARS.)  AJIg.  Forstzeitschr.  20  (27):  422-3.  |G.l  2  photos. 
Briefly  summarizes  symptoms,  species  of  pathogen,  injuries,  distri- 
')Ution,  especially  in  W.  Germany  (where  Black  and  White  Poplars  in 
the  Rhineland  and  on  the  N.  German  coasts  are  affected),  effect  of 
the  weather,  susceptibility  of  species  and  cultivars  of  the  sections 
Aigeiros  and  Leuce,  and  control. 

Zycha,  H.  1965.  (MARSSONINA  DISEASE  OF  POPLARS.) 
Forstwiss.  Cbl.  84  (7/8):  254-9.  21  refs.  [G.g.) 

Reviews  and  summarizes  the  present  state  of  knowledge  of  the 
conditions  that  promote  the  disease,  its  symptoms  as  caused  by 
different  species  of  Marssonina,  the  Poplars  that  are  known  to  be 
susceptible,  and  the  distribution  of  the  disease  in  various  countries. 

Zycha,  H.,  and  Frohlich,  H.J.  1966.  (THE  OCCURRENCE  OF 
[THE  MARSSONINA  DISEASE  ON  POPLAR  SPECIES  AND 
CULTIVARS  IN  W.  GERMANY  IN  1965.)  Holzzucht,  Reinbek 
20  (1/2):  1-8.  (21  refs.  (G.g.f.).) 

Of  Black  Poplar  hybrids,  the  cultivars  'Robusta',  'Brabantica', 
'Serotina',  'Dromling'  and  'Grandis'  were  least  affected.  Infection 
was  highest  on  'Marilandica',  'Forndorf,  and  'Virginiana  de  Frigni- 
court'.  Clones  of  Populus  nigra  and  P.  deltoides  were  more  resistant 
than  hybrids.  Balsam  Poplars  and  their  hybrids  were  fairly  resistant. 
No  infection  was  observed  on  P.  trichocarpa  or  on  Poplars  of  the 
section  Leuce. 

Zycha,  H.,  and  Weisgerber,  H.  1967.  (THE  SUSCEPTIBILITY  OF 
SPECIES  AND  HYBRIDS  OF  POPULUS  SECT.  LEUCE  TO 
AT.TACK  BY  POLLACCIA  RADIOSA.)  Proc.  14th  Congr.  Int. 
Union  For.  Res.  Organ.,  Munich  1967  Pt.  Ill,  Sect.  22,  (852-60). 
G.) 


444  VIRUS  DISEASES 

Berg,  T.  M.  1964.  STUDIES  ON  POPLAR  MOSAIC  VIRUS  AND 
ITS  RELATION  TO  THE  HOST.  Meded.  Landb-Hogesch.  Wagenin- 
gen  64  (1  1),  pp.  (iii(  +59  +  1  tbL,  20  photos.  69  refs.  (E.e.du.) 
A  survey  of  clones  at  Wageningen  and  many  others  (listed  in  an 
appendix)  showed  that  most  clones  of  section  Aigeiros  were 
susceptible  (only  3  of  90  Populus  C  'canadensis'  clones  were  not), 
all  developing  an  asteroid  leaf-spot,  except  P.  'deltoides  angulara ' 
which  showed  a  diffuse  leaf-spot  and  necrotic  symptoms  on  veins 
and  petioles  and,  in  severe  cases,  twig  swellings. 

Bertranet,  Y.,  and  Taris,  B.  1971.  (THE  PRESENT  STATE  OF 
KNOWLEDGE  OF  THE  POPLAR  MOSAIC  VIRUS,  AND  ITS 
INCIDENCE  IN  CULTIVATED  POPLARS.)  Bull.  Serv.  Cult.  Etud. 
Peuplieret  Saule  (5  5-64).  [F.,  22  ref.| 


Biddle,  P.  G.  1968.  A  STUDY  OF  VIRUS  DISEASES  OF  FOREST 
FREES.  Thesis,  Commonwealth  Forestry  Institute,  Oxford,  pp. 
(xivj   +  233.  (66  refs.  Smry.  43  photos.  19  dgms.  &  gphs.  45  tbis.j 

Biddle,  P.  G.  1969.  FOREST  PATHOLOGY:  (B)  VIROLOGY.  Extr. 
from  Rep.  Commonw.  For.  Inst.,  Oxf.  1967/68,  (30-1). 

Biddle,  P.  G.,  and  Tinsley,  T.  W.  1967.  THE  POTENTIAL  IM- 
PORTANCE OF  VIRUS  DISEASES  IN  FOREST  TREES.  Common- 
wealth Forestry  Institute,  Oxford,  pp.  4  (14  refs.  (Pap.  9th 
Commonw.  For.  Conf.,  New  Delhi  1968).[ 

Biddle,  P.  G.,  and  Tinsley,  T.  W.  1971.  POPLAR  MOSAIC  VIRUS. 
CMI/AAB  Descr.  Plant  Viruses  No.  75,  pp.  (3[. 

The  natural  hosts  of  this  virus  are  Poplars  of  the  sections  Aigeiros 
and  Tacamahaca  throughout  their  geographical  range,  but  species  in 
20  dicotyledenous  families  can  be  infected  by  inoculation. 

Biddle,  P.  G.,  and   Tinsley,  T.  W.  1971.  POPLAR  MOSAIC  VIRUS 

IN  GREAT  BRITAIN.  New  Phytol.  70  (1):  61-6  +  1   plate.  (9  refs. 

O.R.S.) 

Discusses  host  range  and  symptoms,  and  the  in  vitro  properties  of 

the  virus. 

Blattny,  C,  et  al.  1965.  (FURTHER  INFORMATION  ON  POPLAR 
MOSAIC]  Lesn.  Cas.,  Praha  11(7):  637-48.  (10  refs. 
(Cz.cz. ru.e.g.f.( .( 

Lists  species  attacked  in  Czechoslovakia  and  discusses  results  of 
greenhouse  and  field  studies. 

Commonw.  For.  Inst.  1968.  FOREST  PATHOLOGY:  (B)  VIROL- 
OGY. Extr.  from  Rep.  Commonw.  For.  Inst.,  Oxf.  1966/67,  (25-6). 
Experiments  have  shown  that,  in  addition  to  a  reduction  in  volume 
increment,  the  Poplar  mosaic  also  causes  a  considerable  reduction  in 
wood  density.  This  reduction  cannot  be  related  to  variation  in  the 
ratio  of  cell  wall  to  cell  lumen  or  to  variations  in  the  %  volume  of 
different  types  of  cell. 

Cooper,  J.I.  1974.  VIRUS  DISEASES  OF  TREES.  In  Report  on 
Forest  Research,  Forestry  Commission,  UK.  66  (E.| 
A  note  reporting  the  detection  of  nematode-transmitted  viruses  with 
polyhedral  particles  (NEPO)  in  Fraxinus  excelsior  and  four  other 
genera  of  the  Oleaceae,  Betula  pendula  [B.  verrucosa]  and  Populus 
X  euramericana  [P.  X  canadensis  aggr.j. 

Hart,  S.  G.  P.  1965.  PURIFICATION  OF  POPLAR  MOSAIC 
VIRUS.  Special  Subject,  Commonwealth  Forestry  Institute,  Oxford, 
pp.  42.  (63  refs.,  Smry.) 

Meiden,  H.  A.  van  der.  1964.  (VIRUS  WITH  POPLAR. (  Nederlands 
Bosbouw  Tijdschrift  36  (9):  269-275.  (Du.e.[ 

Milinko,  I.,  and  Schmelzer,  K.  1966.  (THE  OCCURRENCE  OF 
POPLAR  MOSAIC  IN  HUNGARY.)  Erdo  15  (4):  172-5.  (Hu.ru. g.) 
Reports  observations  of  the  disease  in  Hungary  in  1964.  Sus- 
ceptibility of  clones  of  hybrid  Black  Poplars  varied.  P.  X  serotina 
was  the  most  susceptible;  '1-214'  was  resistant  but  not  immune. 

Morand,    J. -C.    1971.    JPOPLAR    MOSAIC    VIRUS:    SELECTION 

FOR    HEALTHY    CLONES.)     Bull.   Serv.   Cult.   Etud.   Peuplier   et 

Saule  (65-9).  (F.j 

Outlines  the  procedure  to  be  followed  in  the  selection  of  resistant 

clones. 


Navratil,  S.  1967.  (PHYSIOLOGICAL  CHANGES  IN  THE  HOST 
PLANT  CAUSED  BY  POPLAR  VIRUS  MOSAIC.)  Lesn.  Cas.,  Praha 
13  (12):  1105-12.  (21  refs.  ( Cz.cz. ru.e.j 

Presents  and  discusses  the  results  of  vegetative  propagation  trials 
carried  out  with  9  cultivars,  illustrating  the  decrease  in  the  rooting 
capacity  of  stem  cuttings  caused  by  infection  of  the  parent  tree  in 
the  previous  growing  season. 

Schmelzer,    K.    1964.    (NOTES   ON    THE    MOSAIC   DISEASE   OF 
POPLAR.)  Arch.  Forstw.  13  (8):  787-98.  15  refs.  (G.g.ru.e.[ 
The  symptoms  of  this  leaf  mosaic,  hitherto  overiooked,   but  now 
reported  from  6  European  countries,  are  described  and  distinguished 
from  those  of  injury  by  mites  and  from  agcnetical  variegation. 

Schmelzer,  K.  1966.  ( STUDIES  OK  VIRUSES  ON  ORNAMENTAL 
AND  WILD  WOODY  SPECIES.  5.  VIRUS  DISEASES  OF 
POPULUS  AND  SAMBUCUS.)    Phytopath.  Z.  55(4):  317-51.  (31 
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refs.  (G.g.e.l  O.R.S.l 

Describes  the  Poplar  mosaic  virus,  a  ring-spot  virus  of  Sambucus 
racemosa  and  the  viruses  isolated  from  S.  nigra  suffering  from 
yellow-net  disease,  and  lists  other  hosts. 

Siwecki,  R.  1966.  [OBSERVATIONS  ON  POPLAR  MOSAIC] 
Sylwan  110  (2);  91-6.  [  10  refs.  [Pol.ru.e.] 

45  DAMAGE  BY  ANIMALS 

451  MAMMALS 

Almasan,  H.  1966.  (INJURY  TO  'EURAMERICAN'  POPLAR 
PLANTATIONS  BY  RED  DEER.]  Rev.  PadurUor  81  (9):  509-10. 
[2  refs.  [Ro.|.] 

Observations  in  two  plantations  of  hybrid  Poplars,  (Ij  pure  and  (2) 
interplanted  with  rows  of  Cornus  sanguinea,  showed  that  deer 
browsing  was  more  extensive  in  (1)  than  in  (2)  (90%  of  trees  injured 
vs.  61%),  and  the  individual  injuries  were  more  severe. 

Arru,  G.  M.  1974.  (DAMAGE  TO  POPLARS  BY  HARES,  AND 
MEANS  OF  PROTECTION.]  Cellulosa  e  Carta  25  (2):  37-46. 
[It.f.e.de.,  Sref.j 

Baskin,  L.  M.  1965.  (THE  FOOD  OF  CERVUS  ELAPHUS.I  Zool. 
Z.,  Moskva  44  (3):  465-9.  2  refs.  [Ru.ru.e.J   B.A.P. 

Edwards,  W.  R.  N.  1974.  PALATABILITY  OF  POPULUS  SPP.  TO 
OPOSSUM.  NWASCO  Res.  Rep.  11  pp. 

KJinkspoor,  H.  1966.  (DAMAGE  TO  POPLARS  BY  MAMMALS.) 
Populier,  Wageningen  3  (3):  45-7.  (Du.] 

Discusses  the  nature  and  extent  of  damage  by  deer,  rabbits  and 
hares  in  the  Netherlands,  and  various  mechanical  and  chemical 
methods  of  protecting  plantations  and  individual  trees. 

Henry,  D.  B.,  and  Bookhout,  T.  A.  1970.  UTILIZATION  OF 
WOODY  PLANTS  BY  BEAVERS  IN  NORTHEASTERN  OHIO. 
Ohio  J.  Sci.  70  (2):  123-7.  [7  refs.  N.L.L.| 

Preferred  foods  were:  Populus  sp.,  Alnus  sp.,  Ostrya  virginiana, 
Prunus  serotina,  Salix  sp.,  Cornus  sp.,  and  Quercus  spp. 

Koenders,  J.W.  1974.  (DAMAGE  BY  SMALL  RODENTS.] 
Populier  11  (2):  38-39.  (Nl.,  4  ref.] 

Kulicke,  H.  1967.  (THE  IMPORTANCE  OF  ARVICOLA  TER- 
RESTRIS  IN  THE  FORESTS  OF  E.  GERMANY.)  Arch.  Forstw. 
16  (6/9):  797-801.  (G.] 

Gives  information  on  the  occurrence  and  intensity  of  outbreaks  of 
this  vole  in  E.  Germany  during  1959-66,  the  type  of  habitat 
favouring  population  increases,  and  the  tree  species  attacked. 

Kulicke,  H.,  and  Ritter,  G.  1968.  (APPRAISING  THE  RESULTS 
OF  CONTROL  MEASURES  AGAINST  ARVICOLA  TERRESTRIS 
BY  USING  LABELLED  BAIT.)  Arch.  PflSch.,  Berl.  4  (3):  179-85. 
(11  refs.  (G.g.ru.e.).] 

Markham,  K.  R.  1971.  A  CHEMOTAXONOMIC  APPROACH  TO 
THE  SELECTION  OF  OPOSSUM  RESISTANT  WILLOWS  AND 
POPLARS  FOR  USE  IN  SOIL  CONSERVATION.  N.  Z.  J.  Agric. 
Sci.  14  (1):  179-86. 

Sanchez,  A.  1967.  [RODENT  INJURY  TO  POPLARS  AND  AN 
EXPERIMENT  IN  ITS  CONTROL.)  BoL  Serv.  Plagas  For.,  Madrid 
10  (19):  63-8.  (Span.span.e.) 

A  study  of  injury  by  water-voles,  Arvicola  sapidus,  in  a  Poplar  stand 
at  Requena,  Valencia,  showed  the  beneficial  effects  of  keeping 
down  the  grass  cover. 

Toth,  J.  1969.  [PREVENTION  OF  GAME  DAMAGE  IN  PLANTA- 
TIONS IN  THE  LOWER  DANUBE  BASIN.)  Erdo  18(1):  12-8.  (6 
refs.  [Hu.ru.g.].) 

451.2 
Bowersox,     T.  W.     1973.     SMALL     MAMMALS    CAN     DAMAGE 
YOUNG  HYBRID  POPLAR  PLANTATIONS.  Tree  Planters'  Notes 
24  (1):  10.  (E.) 

Guldemond,  J.  L.,  and  Kolster,  H.  W.  1967.  [PROTECTION  OF 
POPLAR  AGAINST  DAMAGE  BY  GAME.)  Populier  4  (2):  2  5-26. 
[Du.) 
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Anonymous.   1964.   [INSECT  PESTS.]    Meded.   Inst.  Toegep.  Biol 
Onderz.  Nat.  No.  65,  (33-7,  54).  [Du.e.) 
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Anonymous.  1965.  (THE  USE  OF  CIDIAL  TO  CONTROL 
CRYPTORRHYNCHUS  LAPATHI.)  Contributi  Instituto  di  Ricer 
che  Agrarie  Montecatini,  Milano  7,  (7-10).  2  refs.  (It.it.f.e.g.  ]  I.I.E 
Cidial  oil,  in  particular,  was  nearly  as  effective  as  parathion 
Cidial-50  emulsion  was  slightly  less  so  at  the  same  dosage.  There  was 
no  phytotoxic  effect. 

Anonymous.     1967.    THE    PROTECTION    OF    FORESTS    FROM 
PESTS  AND   DISEASES.  Transl.   Dep.   For.  Can.  No.  145,  pp.  54 
(Transl.  by  G.  J.  Harder  from  Zascita  lesnyh  nasazdenijot  vreditelej  i 
boleznej.     Lesnoe     Hozjajstvo,    Moscow.     1965.    pp.    2-36.    (Ru 
Limited  distribution.] 

Comprises  papers  by  members  of  the  staff  of  the  All-Union 
Research  Institute  for  Forestry  and  Forestry  Mechanization] 
(VNILM)  Inc.  The  large  Poplar  and  Willow  borer  and  the  measures\ 
to  control  it  (N.P.  Pavlinov)  fa  study  of  the  biology  and  control  oj 
Saperda  carcharias  in  the  Moscow  region]. 


Abrahamson,  L.  P.,  and  McCracken,  F.I.  1971.  INSECT  AND 
DISEASE  PESTS  OF  SOUTHERN  HARDWOODS.  Symp 
Southeast.  Hardwoods  Proc.  1971:  80-89.  USDA  Forest  Serv.  State 
&  Priv.  Forest.,  Atlanta,  Ga. 

Adeli,  E.  1971.  (DAMAGE  BY  NYCTEOLA  ASIATIC  A  ON 
POPLARS  IN  IRAN.)  Anz.  Schadlingsk.  44  (8):  119-20.  [De.e.,  5 
ref.  I 
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Adeli,  E.,  and  Lotfian,H.  1967.  [LEPIDOPTERA  -  NOCTUIDAE) 

Bulletin,  Faculty  of  Forestry,  University  of  Teheran  No.  5,  pp.  27  + 

10.  [9  refs.  [Pers.e.f.) .) 

Covers  the  distribution  (E.  Europe  and  W.  Asia),  life  history,  hosts 

(several    species   and    varieties    of  Poplar),    and    control    of   this\ 

defoliator.   Populus  deltoides  appears   to   be  relatively  immune  to\ 

attack. 
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Agenjo,  R.  1964.  [SPANISH  LEPIDOPTERA  INJURIOUS  TO 
FOREST  NURSERIES  AND  YOUNG  PLANTATIONS.]  Bol.  Serv. 
Plagas  For.,  Madrid  7  (13):  38-41.  [Span.span.e.] 


Agenjo,  R.  1967.  LYCIA  HIRTARIA,  A  GEOMETRID  NOT 
PREVIOUSLY  RECORDED  FROM  SPANISH  POPLARS.  Graellsia, 
Madrid  23,  (207-14).  [Span.  11  refs.  From  abstr.  in  Rev.  appl.  Ent. 
1970  58  A(H),(No.  3417).] 

Records  the  first  observation  on  Poplars  in  Spain  -  near  Madrid  in 
1 965  —  of  L.  hirtaria,  which  occurs  on  various  trees  and  shrubs  in 
several  Spanish  provinces. 

Aibasov,  Kh.  A.  1974.  (COLEOPTERA  DAMAGING  POPLAR  IN 
SE  KAZAKHSTAN.]  Trudy  Instituta  Zoologii,  Akademiya  Nauk 
Kazakhskoi  SSR  35(143-157).  [Ru.  21  ref.  title  in  Review  of  f"' 
Applied  Entomology,  A  63,  2886.) 

1 
Aibasov,    Kh.  A.    1974.    LEAFHOPPERS    AND   SCALE   INSECTS 

(HOM.,    CICADINEA,    COCCINEA)    DAMAGING    POPLAR     [IN 

KAZAKHSTAN].     Trudy     Instituta     Zoologii,     Akademiya     Nauk 

Kazakhskoi  SSR  35(126-132).  [  Ru.  1  3  ref.  From  title  in  Review  of 

Applied  Entomology,  A  63,  2885.) 

Akanbi,  M.  O.  1973.  THE  BIOLOGY,  ECOLOGY,  AND  CONTROL 
OF  PHALANTA  PHALANT[H]A  DRURY  (LEPIDOPTERA: 
NYMPHALIDAE),  A  DEFOLIATOR  OF  POPULUS  SPP.  IN 
NIGERIA.  Research  Paper  (Forest  Series),  Federal  Department  of 
Forest  Research.  Nigeria  No.  5,  26  pp.  [E.,  1  ref.) 

Allen,  A.  A.    1973.  A  NOTE  ON   FOODPLANTS  IN  THE  GENUS 

CHALCOIDES      (COL.,      CHRYSOMELIDAE).      Entomologist's 

Monthly  Magazine  108  (1301/1303)  213,  [E.] 

A  note  on  the  feeding  habits  of  five  species  of  Chalc  aides  on  Poplars 

and  Willows  in  SE  England,  indicating  that  significant  preferences 

exist. 

Alleyne,  E.  H.,  and  Morrison,  F.  O.  1974.  PEMPHIGUS 
SPIROTHECAE  (HOMOPTERA:  APHIDOIDEA),  AN  APHID 
WHICH  CAUSES  SPIRAL  GALLS  ON  POPLAR  IN  QUEBEC.  Can. 
Entomol.  106(11):  1229-1231.  Ref. 
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Andrews,    T.  L.    1974.    RESMETHRIN    RESIDUES    IN    FOLIAGE 
lAFTER    AERIAL    APPLICATION.    Pesticides   Monitoring  Journal 
8(1)  50-52.  |E.,  5  ref.) 
'ii.|  Describes  a  method  for  detecting  small  quantities  (0.06-0.25  p. p.m.) 
of  the  insecticide  resmethrin  by  thin-layer  chromatography. 


lAmiressami,  M.  1973.  [EFFECT  OF  INSECTICIDES  ON  THE 
NEUROSECRETORY  CELLS  OF  PEMPHIGUS  BURSARIUS  L. 
(APHIDINA).  Anz.  Schadlingskd.  Pnanzenschutz.  46(9):  132-137. 
Ref.  iG.e.] 

Amiressami,  M.  1973.  [A  HISTOLOGICAL  EXAMINATION  OF 
THE  CORPORA  ALLATA  AND  CORPORA  CARDIACA  OF 
VARIOUS  GENERATIONS  OF  PEMPHIGUS  BURSARIUS  L. 
(APHIDINA)  FOR  THE  EFFECT  OF  INSECTICIDES.]  Zool. 
lahrb.,  Abt.  Anat.  Ontog.  Tiere.  91  (2):  242-256.  [G.e.] 


Arru,  G.  1969.  OBSERVATIONS  ON  ENTOMOLOGICAL 
PROBLEMS  OF  POPLAR  IN  CANADA  AND  THE  UNITED 
STATES.  Cellulosa  e  Carta  20  (3):  4-7.  [It.] 

Arru,  G.,  and  Lapietra,  G.  1969.  SUSCEPTIBILITY  OF  POPLAR 
CLONES  T-214"  AND  '1-488'  TO  THE  ATTACKS  OF  SAPERDA 
CARCHARIAS  L.  Cellulosa  e  Carta  20  (3):  14-20.  (It.) 

Arru,   G.  M.    1965.    (A   TENTHREDINID  MINER   HARMFUL  TO 

POPLARS:      HETERARTHRUS      (      -      PHYLLOS^OMA) 

OCHROPODUS    KLUG.)    Cellulosa   e    Carta    16(11):    8-10.    1    ref. 

[It.f.e.g.l 

Satisfactory  control  of  the  fourth  instar  can  be  obtained  by  spraying 

infested  trees  with  malathion  (70  g.  active  principle  per  hectolitre 

water). 


Arru,      G.  M.      1966.      [PYGAERA      ANASTOMOSIS,       A 

LEPIDOPTEROUS    DEFOLIATOR    OF    POPLARS.)    Cellulosa    e 

Carta  17  (10):  27-32.  [  It.it. f.e.g.] 

The  biology  (4  generations  per  year)  of  P.  anastomosis  in  N.  Italy  is 

described. 

Arru,  G.  M.  1967.  RESISTANCE  TO  INSECTS  IN  POPLARS 
GROWN  IN  ITALY.  Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ., 
Munich  1967  Pt.  Ill,  Sect.  22,(861-6).  [11  refs.  (E.e.l.j 

Arru,  G.  M.  1970.  THE  POPLAR  STEM  WEEVIL.  Inform.  Fitopa- 
tol.20  (8):  12-14.  [It.| 

Arru,  G.  M.  1973.  [INSECTICIDE  TREATMENTS  AGAINST  THE 
NEWLY  HATCHED  LARVAE  OF  SAPERDA  CARCHARIAS 
(COL.,  CERAMBYCIDAE)  AND  THE  EFFECTS  ON  THE  EGG 
PARASITE  EUDERUS  CAUDATUS  (CHALCIDOIDEA  EULOPHI- 
DAE).I  BoUettino  di  Zoologia  Agraria  e  di  Bachicoltura  10(1): 
11-19.  (It.e.,  5  ref.)  From  Review  of  Applied  Entomology;  A  63, 
1077. 

The  mortality  of  E.  caudatus  was  significantly  higher  on  treated 
trees  (37-64%)  than  on  untreated  trees  (0-15%). 

Arru,  G.  M.  1974.  [METHOD  FOR  THE  EVALUATION  OF 
POPLAR  RESISTANCE  TO  WOOLY  APHID.  (PHLOEOMYZUS 
PASSERINIISIGN.).)  Cellulosa  e  Carta  25  (5):  45-49.  [It.e.) 


Arru,  G.  M.,  and  Lapieira,  G.  1971.  [EXPERIMENTS  ON  PEST 
CONTROL  IN  POPLAR  NURSERIES  WITH  GRANULAR  SYS- 
TEMIC INSECTICIDES  APPLIED  TO  THE  SOIL.)  Cellulosa  e 
Carta  22  (7):  36-43.  [It.f.e.de.,  10  ref.) 

Arru,  G.  M.,  and  Lapietra,  G.  1974.  ON  THE  USE  OF  SYSTEMIC 
INSECTICIDES  AGAINST  INJURIOUS  INSECTS  TO, POPLAR  IN 
ITALY.  Cellulosa  e  Carta  25  (5):  50-60.  Ref.  (It.e.) 
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Astiaso,    J.  F.    1966.    [THE    IMPORTANCE 

PICTA    AND    ITS    CONTROL.)     Bol.    Serv. 

9  (18):  123-5.  |Span.span.e.) 

Spraying  the  stems  up  to  a  height  of  2  m.  with  0-5%  dieldrin  gave 

the  most  effective  control  and  should  be  done  2  weeks  after  the  first 

fligh  t  of  adults  is  observed. 

Barter,  G.  W.    1965.  SURVIVAL  AND   DEVELOPMENT  OF  THE 
BRONZE  POPLAR   BORER   AGRILUS  LIRAGUS  BARTER  AND 


BROWN    (COLEOPTERA:    BUPRESTIDAE).    Repr. 
Ent.  97  (10):   1063-8.  12  refs. 


from    Canad. 


Bellis,  E.  de.  1964.  [CONTROL  OF  SAPERDA  CARCHARIAS  ON 
POPLAR  BY  THE  USE  OF  EQUIPMENT  DESIGNED  AT  THE 
CENTRO  DI  DIFESA  FITOSANITARIA.)  Cellulosa  e  Carta  IS  (3): 
25-7.  [It.it.f.e.g.).) 

Good  control  was  obtained  by  spraying  the  stems  to  a  height  of  4 
mi  immediately  after  all  eggs  had  hatched,  with  50%  parathion  at 
60  g. /hectolitre  of  water. 

Bellis,  E.  de.  1969.  [THE  BIOLOGY  AND  BEHAVIOUR  OF 
SAPERDA  CARCHARIAS  (COLEOPTERA-CERAMBYCIDAE). ) 
Pubbl.  Cent.  Sper.  Agric.  For.  10  (4):  249-303  +  22  plates.  [It.e.,  3 
pp.  of  refs.) 

Bellis,  E.  de,  and  Cavalcaselle,  B.  1964.  [FURTHER  INVESTI- 
GATIONS ON  THE  CONTROL  OF  NEWLY  HATCHED  LARVAE 
OF  SAPERDA  CARCHARIAS  BY  PHOSPHORIC  ESTERS.)  Pubbl. 
Cent.  Sper.  Agric.  For.,  Roma  7,  (81-8  +  1  plate).  10  refs.  [It.it.e.e.) 
Bopardoil,  Phosdrin,  and  Delfos  were  all  very  effective  when 
sprayed  on  the  bark  of  Poplars,  even  at  the  lowest  concentrations 
(250  c.c.llOO  litres  water). 

Bellis,  E.  de.,  and  Cavalcaselle,  B.  1965.  [CONTRIBUTION  TO  THE 
STUDY  OF  CONTROL  MEANS  AGAINST  PARANTHRENE  UNI- 
FORMIS  ROTT.  PRELIMINARY  TRIALS.)  12th  Sess.  FAO/CIP, 
Teheran.  [  F. ) 

Bellis,  E.  de.,  and  Cavalcaselle,  B.  1966.  [PRELIMINARY  INVESTI- 
GATION ON  THE  CHEMICAL  CONTROL  OF  PARANTHRENE 
TABANIFORMIS  (LEPIDOPTERA  -  AEGERIIDAE).)  Pubbl. 
Cent.  Sper.  Agric.  For.,  Roma  8,  (241-8  +  1  plate).  [13  refs. 
[It.it.e.e.).) 

BeUis,  E.  de.,  and  Cavalcasselle,  B.  1966.  [CHEMICAL  CONTROL 
TESTS  AGAINST  PARANTHREOETABANIFORMIS  ROTT. 
ATTACKING  POPLARS.)  6th  World  For.  Congr.,  Madrid. 

Bellis,  E.  de,  and  Cavalcaselle,  B.  1968.  (FURTHER  TRIALS  ON 
THE  CHEMICAL  CONTROL  OF  PARANTHRENE  TABANI- 
FORMIS.) Pubbl.  Cent.  Sper.  Agric.  Forj  Roma  9(4):  283-9  +  1 
plate).  [16  refs.  (It. it.e.).) 

Bellis,  E.  de,  and  Cavalcaselle,  B.  1968.  [IMPORTANCE  OF 
DAMAGE  TO  YOUNG  POPLARS  BY  PARANTHRENE  TABANI- 
FORMIS AND  GYPSONOMA  ACERIANA  IN  SOME  ENCC 
NURSERIES  IN  CENTRAL  AND  SOUTHERN  ITALY.)  Cellulosa 
e  Carta  19  (1):  29-32.  [It.it.f.e.g.) 

Bellis,  E.  de,  and  Cavalcaselle,  B.  1968.  [SIMULTANEOUS  CHEMI- 
CAL CONTROL  OF  LARVAE  OF  PARANTHRENE  TABANI- 
FORMIS AND  OF  GYPSONOMA  ACERIANA.)  Pubbl.  Cent.  Sper. 
Agric.  For.,  Roma  10  (1):  73-80  +  2  plates.  [16  refs.  (It.it.e.e.).) 
Three  insecticides  -  Cidial  50,  Didifos  50  and  Rogor  20L  were 
tested  in  a  Poplar  nursery  infested  with  both  insects.  All  gave  good 
control  of  both  insects.  Didifos  50  is  recommended  for  heavy 
infestations. 

Brizzi,  G.  1965.  [THE  BIONOMICS  OF  MELANOPHILA  PICTA 
DECASTIGMA,  A  PEST  OF  YOUNG  POPLAR  PLANTS.)  Redia, 
Firenze  19,  (229-38  +  8  photos).  (13  refs.  [It. it.e.)  I. I.E.) 
Preliminary  tests  suggest  that  it  can  be  controlled  by  a  mixture  of 
0-2%  DDT  and  0-2%  parathion  applied  twice,  at  ca.  20  days' 
interval,  in  June.  One  treatment,  immediately  after  a  mass  emer- 
gence of  adults,  may  suffice. 

Campbell,  R.  W.  1974.  RELATIONSHIP  BETWEEN  OVER- 
STOREY  COMPOSITION  AND  GYPSY  MOTH  EGG-MASS  DEN- 
SITY. USDA  Forest  Service  Research  Note,  Northeastern  Forest 
Experiment  Station  No.  NE-191,  6  pp.  [E.,  7  ref.) 
The  results  show  that  the  populations  of  L.  dispar  are  not  closely 
related  to  the  proportions  of  favoured  food  trees. 

Cavalcaselle,  B.  1966.  (CRYPTORRHYNCHUS  LAPATHI  (COLE- 
OPTERA, CURCULIONIDAE).)  Pubbl.  Cent.  Sper.  Agric.  For., 
Roma  8,(135-73  -I-  10  plates).  (74  refs.  (It.it.e.e.).) 

Cavalcaselle,  B.  1967.  [THE  INFLUENCE  OF  SOME  CLIMATIC 
FACTORS  ON  THE  EFFECTIVENESS  OF  TREATMENTS  TO 
CONTROL  CRYPTORRHYNCHUS  LEPATHI,)  Pubbl.  Cent.  Sper. 
Agric.  For.,  Roma  9  (3):  1  81-7.  [  1 1  refs.  [ It.it.e.e. )  3  tbls.) 

Cavalcaselle,  B.  1968.  CONTRIBUTION  TO  THE  KNOWLEDGE 
OF    THE   CRYPTORRHYNCHUS   LAPATHI    L.   (COLEOPTERA: 
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i  i;  \  I  ii  iN    Oi     r-\R   \  I  III!  .'N   I'-"*-   INK)   I'Ol'l  AR    SI  1-MS.|    I'lihhl, 

!  rill  Sii.r.  Xl'Ik  i  i>i  ,  Roin.i  1  (S'i')7  t  4  plates).  I')  rets. 
Ill   It  .-..-'.  I 


(  ,i\,il.  ,i,.-i!.-,  Ik,  ;,ul  liellis,  I.  Je.  I')(>(..  !  I'OSSIIilLI  I  II- S  Ol- 
kSiNi  .  <  I  Ni  \1  I  o  kON  I  Rol  I  I  I'  I  \IN  H(  )R1  RS  \  1  I  \(  I\1N(. 
S'  /IS     '.  kS    !    «  .,-!UiImn.i  I    (   ,iii,i    I  "  (  M:    :,k-i,    -^   iris,   |  I  1 ,  1 1 , 1  .e  .  i;.  | 

'-■  k  -.-i.x  /;,,■•,,,.;,',;,./,  V  i.Mi't  .ii;aiii\l  <  i  \- p  ii  iirl  i  \  ih  h  us  lapallii  and 
Sar-i-rda  •  ,ir''lijrij  \,  parailimn  and  <  'idiai  i;ayc  l>fSt  i\-\iilfs 

i  ,i\,!S  i.el'.-  II  in  I  HelSs.  I  ,  Se  kir,7  IJHI  I  (  iSSI  H I  I  I  I  1 1  S  0 1 
•NS\l  i  ;  M{  Mil  ((kSlkOI  id-  l'<ilS,\R  HORlRS,|  I'lihhl, 
^  --Ilk   :-.p  -I       \ .:,  It      I  nr  ,   Kiinia   ')  ■(  I ):    I  s  s-d:    '    s    pli,  if  is ).    |  I  S    rets. 
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I  ■'■■■IS  •  I  I  ''iJial  and  'J  pa  r^i  Hi  ion.  \[iijv,dni  \pnin^  tuna  o'l  \lt  ins  in  a 
r.'pii:    pintiai!  -11.   I'r.n.d     i;^-/i/i.  an.d  ,  ■.(iiallv ,  ,■;!>■•  m  r  in.;iiin  st  Initli 

■  ;  k"' "i  ■''' I  i/i  -■'.'(v  .',,/i,i/';i  ,;,;,,'  Sapai.ia  .  a, .  nan. is.  (idial.  lunn^  nui:li 
'    .•   ;'■>;,-  lo  niainiii.jh    ,i\  i  lu-ia  n  .r,-  i,.   '.t-  prr  frnrd. 


'  i-,,il.  IS  Ii-  ,  l;  ,  lli,l  kirlilN  I  ;l,-,  I  ')(i7.  I  i'kl,  1  k-,llN  \|ki  1-  \P1  R^ 
M  I  .\  :  S  i,i\  liil  iwNlRli!  Ol  (  m  !' i  oRRH^'NCHkS 
1  ■■,,--Slll(  I  Ik-,-  -J!  WIS  111  loM/INi,  /INt  R  \|il,\  I  loNS,  I 
I'""      klili  (  -I,.-..   IkM.!.  k  M  1111)1-1 1  pk   s,  srek   24:   s  /  I    H(i,  |  l'.c.| 

i-M.  ;.,  Ik  ,  I-;,,  ,11,1  KOSs  !-,  Ac.  k)(i,s,  i(  (  iMRAR  \  I  l\  f-  I  Rl  XLS 
;N  ililMP  \l  ii}!Nlk(M  Ol  I  ARVAI  AND  ADIIj.  IS  0 1- 
<  I-'  1  r  ki  )|i-  UK  \  N-;  kl  I  S  I  AtSA  nii,  I  Ikihhl,  (  ent ,  SiHa,  Aiin,-.  1  or,, 
■   -■'  .1    I  1.-  ;  ,0     1  ":  '•    ;-!    ■    :    |i1.iK-s),  |  ,>  \  reO,   ]  ll,it,e,e,  |  ,  | 

|-M,i,-     i.''i  : '■!  O. '.i.^     I',      .:..,:ohlc     in     l.itc     \cinlcr.     hcsl    control    is 

'     '1,',,;,    ;      ,',-,       ■pen  in':      .''.-,>/,.'':      willi     p.iraltiion      |/,^()      i,',     i),-f/i't' 

Cecil,  ,!i  hi   •    in   !',-:,     ,,,,,/    i /.,,.;  1,    c,   .l.ill    Ih.-  ,,v,r\cinlcrini.'  I<trvac. 

'   •  "',    ■'       ,1      i,.pn:\     ,--,     ,'i.--,/     .  Jio.iin,',!     :,\'     \  p.  ra  \' i  n ;.;     in      ]n\;.     wi  til 


'  iv.il.  .!-.-  II,  li  ,  ,,,,1  k,-!!,-,,  I  :k-,  kii,,x,  iN'iSNioi  .\  XSIAIK.SA 
iNMi'kiir;  |.)  lakl  •,  i.;s  i,\  kINJR'M  AND  SOKllll-RN 
I   I    O     ,   ,  j    ,    .-liiaM.,,,  ,    '    ,,,!    ,    !■,   ,   I  !|,       ipiv    I  Ik, I, !.,•,.;,  I 

o,.,,|i,  ,,s,-(i,  ,  1-;  ,,i,,Mu,-li,-,  I  he  kM.'i,  I  I'P  I- I  LMIN  ARN'  1- Xl'l-HI- 
MINIS  OH-^  Mil  I  1  N  !  ;,:i  ,1  ■  ij  I  I-,  >  r  K  iRKIk,  NkUkS  l,APA- 
I'lM,  Ik,  Ml  \\:sik  ii  --Ni,/iN(  ,  l:  \Ki  \  !  Ions,  I  piiPid,  (  i-iitro 
S|,,T,     \  L'l  ,,  ,    I  ,11  ,    !  H  SsO    I  O  k    i  !|  .  I 


Cavakaselle,    B.,    and    Bellis,   E.    De.    1971.    [FURTHER    EXPERl-    , 
MEN  IS  ON   POPLAR  WEEVIL  CONTROL  BY  X-RAYS  AND  BY 
APHOLATE,]    PuhbL  Cent.   Sper.  Agric.  For.   II  (1):  47-53.  [It.e..    , 
40  ret,  I 

Ceiaiiu,  L,  Radoi,  1).,  and  Coca,  C.  1973.  (CONTROL  OF  j 
lk\RANTHRENE  TABANIFORMIS  |ON  POPLAR].)  Studii  si  i 
Cereetari,  Institutul  de  Cercetare,  Proiectare  si  Uocumentare  Silvica,  i 
I  (Silvicultiira)  29,  29-53  |R<>,,  56  ref.  | 

Till-  most  economical  treatment  was  spraying  with  Rogor  (0.1-0.2 
litre  in  100-150  litres  water /ha)  two  weeks  after  the  beginning  oj 
the  flight  period.  Other  trials  showed  that  injections  of  CCL4  were 
90-95'"'  effective  and  relatively  cheap,  and  these  should  remain  the 
principal  control  measure. 

Ceiaiiii,  L,  Radoi,  D,,  and  Constantinescu,  F,  1967.  (PARAN- 
IHRFNF    lABANllORMIS:    STUDIES   ON    IIS   BIOLOGY   AND 

CONTROL,  I  Institutul  de  Cercetari  lorestiere,  Bucharest,  pp,  96. 
I  1  22  rets,  |  Rum.ru.g,ru.g.  | .  | 

Based     on    Rumanian    studies    and    on    European    and    American 

literature. 

Cliallant,  R,  B,  1969,  CON  IROL  <)}•  THE  POPLAR  PETIOLE 
CALL  APHID  ON  lURNIP  ROOTS.  J.  Econ.  Entomol.  62(6); 
I  5  Kk 

Chanilhry,  C,.  U.  1969.  INSECT  PES  IS  AND  DISEASES  OF 
POPLARS  IN  WEST  PAKISLAN,  A  SPECIAL  REPORT  FOR  1968. 
Pakistan   Forest  Institute,  Peshawar,  Pakistan  I'orest  Institute,  4  1  p. 

Cliararas.  C,  1968.  |  F  NTOMk)L(X;iCA  L  PROBLEMS  OF  POPLAR 
(,ROVVTN(;.|    Bull.  Serv.  Cult,  Ftud.  Peuplier  et  Sanle,  Paris  (87-98). 

n.i 

,1  hricf  discussion  of  the  mam  pests  in  many  countries,  their  chief 
location  on  the  host,  factors  affecting  their  degree  of  harm  fulness, 
etc. 

Ch.ir.irjs,  C,  1469,  |NUIRIIIONAL  PRFFKRF:NCES  AND  EN- 
/VMl  ACTIVILY  OF  CR  Y  I' LORRH  YNCH  US  LAPA'IHL]  Bull. 
Serv,  Cult,  F  ( ud  ,  Peuplier  et  Saule  (155-75),  |F,,  18  rel's.] 


Cliaiaras,  CS  1970,  [ECOLOCICAL  ASPECIS  OF  CERTAIN 
WOOD  BORINC,  INSFCI  PFSIS  OF  POPL,ARS,|  Bull.  Serv,  Cult, 
EtuJ,  Peuplier  et  Saule  (1-16),  |  Ik,  22  rets,) 

Chararas,  C,  1971,  )BIOLOC.Y,  FCOI.OC.Y  AND  BIONOMICS  OF 
Ml  I  ANOPHll.A  PICI  A,  A  WOOD  BORER  SPECIFIC  lO  POP- 
lAKS.)  Bull,  Serv.  Cult,  Ftud,  Peuplier  et  Saule  (41-54),  )  F,,  27 
rel,) 

No  particular  species  or  clone  of  Poplar  seems  to  he  preferred.  Trees 
in  tavourahic  growth  conditiinis,  and  with  limited  fluctuations  in 
osmotic  pressure  are  best  able  to  resist  attack.  Best  control, 
therefore,  is  achieved  hy  the  creation  and /or  main  tenance  of  such 
favourable  conditions. 

(Miarar.is,     (\      1972,     jINSFCM      PFSIS     OF      P(JPLAR  IHKIR 

BI01.0c;Y,  IXOLOGY,  HARMFULNFSS  AND  CON  FROL.)  Paris, 
France,  l.ihrarie  de  la  Faculte  des  Sciences.  372  pp.  ]F.,  many  ref., 
Price  I  100)  From  review  in  Revue  F'orestiere  Francaise  25  ( 1 ),  vii. 
F, 

.1  C'lniprehcnsive  study  based  partly  on  the  author's  c>bservations  in 
furkey  and  partly  on  wide  knowledge  of  the  work  of  other 
entomologists  concerned  with  Poplars. 


Chararas,  C.  1973.  )  POPLAR  INSECMS  (BItJLOGY,  FCOLOGY, 
INJURIES  AND  CON  I  ROE),)  Paris,  France,  Lihrarie  de  la  Faculte 
des  Sciences,  372  pp.  )  F ,,  Price  F ,  1 00 )  From  Schuei/erische 
/eilschriFt  lur   Forstwesen   124,  147-148.  Is 

Chararas,  C,  and  Chardenon,  J.  1965.  (INFLUENCE  OF  ECOLO- 
GICAL FAt  FORS  AND  OF  LH  E  VIFALIIY  OF  THE  HOSF  ON 
IHF  ADAl'IAITON  AND  SPREAD  OF  CAPNODIS  MILIARIS.) 
C,  R,  Acad,  Sci,,  Paris  261   (12),  (2  390-2).  2  rets,  (E.f.  ]   O.R.S. 

Chararas,  (.S,  Karago/,  O,,  and  Sekendi/,  (.).  1965,  (THE  PRIMARY 
OR  SIX'ONDARY  BFHAVIOUR  (JF  MELANOPHILA  PIC  LA 
(C(M.  BUPRFSL.)  AND  LHE  Al  FRACTION  IXFRCTSED  BY 
FHF  HOSF  PL.-VNF.I  C,  R,  Acad.  Sci,.  Paris  261  (22):  4841-4.  4 
rels,  (  Ik)  0,R,S, 
Its  climatic  reifiiiremen  ts  and  biology  are  briefly  described. 
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:hararas,  C,  and  Laurant-Hube,  H.  1970.  [NUTRITION  AND 
ENZYME  ACTIVITY  OF  CERTAIN  XYLOPHAGOUS  PARA- 
SITES OF  VARIOUS  POPLARS.!  Bull.  Serv.  Cult.  Etud.  Peuplier 
t  Saule  (17-31).  |  F.,  33  refs.] 

Jata  on  enzymes  of  Melanophila  picta,  Cryptorrhynchus  lapathi. 
'olyphylla  Fullo,  Sciapteron  tabaniforme  and  Capnodis  m ilia ris  are 
abulated  and  compared. 

:hatterjee,  P.  N.,  Singh,  P.,  and  Prasad,  G.  1969.  INSECT  PESTS 
)F  FAST  GROWING  TREE  SPECIES.  II.  EFFECT  OF  VARIOUS 
••UMIGANTS  ON  POPLAR  STEM  BORER,  APRIONA  CINEREA 
:HEVR0LET  (LAMIIDAE)  in  new  forest  PLANTATIONS, 
ndian  For.  95  (5):  369-71  +  4  figs.).  (4  refs.) 

:hatterjee,  P.  N.,  and  Thapa,  R.  S.  1964.  INSECT  PESTS  OF  FAST 
}R0WING  TREE  SPECIES.  I.  PRELIMINARY  INVESTIGATION 
)N  POPLAR  STEM  AND  ROOT  BORER,  APRIONA  CINEREA 
:HEVR0LAT  (COLEOPTERA:  LAMIIDAE)  IN  NEW  FOREST, 
ndian  For.  90  (10),  (681-7  -i-  2  plates).  10  refs. 

:haudhry,  M.  I.,  and  Ahmad,  M.  I.  1973.  BIOLOGICAL  STUDIES 
DN  LEAF  STITCHER  OF  POPLARS,  GYPSONOMA  HAPALO- 
JARCA  MEYR  IN  PAKISTAN.  Pakistan  Journal  of  Forestry  23  (4): 
(63-371.  (E.,  3  ref.J 

')ata  presented  include  the  %  viability  of  eggs  and  larval  mortality. 
Vhe  duration  of  the  life  cycle  varied  from  20  to  52  days,  and  six 
arval  instars  were  recorded  in  each  generation. 

:haudhry,  M.  I.,  and  Ahmad,  M.I.  1973.  POPULATION  DYNA- 
vlICS  OF  TWO  POPLAR  DEFOLIATORS;  FINAL  TECHNICAL 
REPORT.  Pakistan  Forest  Institute  Peshawar,  Pakistan  Forest 
nstitute  62  p.  illus. 

:haudhry,  M.  I.,  and  Ahmad,  M.I.  1974.  BIOLOGY  OF  ICHTH- 
t'URA  ANASTOMOSIS  STEPH.  A  COMMON  HAIRY  DEFOLIA- 
TOR OF  POPLARS  IN  PAKISTAN.  Pakistan  Journal  of  Forestry 
J4(l):  55-68  +  1  map  (E.,  5  ref.) 

:haudhry,  G.  U.,  and  Ahmed,  M.I.  1969.  STUDY  OF  POPULA- 
TION DYNAMICS  OF  TWO  POPLAR  DEFOLIATORS.  Pakistan 
Forest  Institute,  Peshawar,  pp.  24 

Oistribution  and  population  densities  of  Gypsonoma  hapalosarea 
md  Ichthyura  (Pygaera)  anastomosis. 

:haudhry,  G.  U.,  and  Cheema,  M.  A.  1965.  STUDIES  ON  THE 
NSECT  PESTS  OF  POPULUS  AND  SALIX  SPECIES.  I.  BIOLOGY 
DF  THE  DOUBLE  TAIL  CATERPILLAR  CERURA  WISEI  SWIN- 
HiOE.  Pakistan  J.  For.  15  (1):  72-81.  3  refs. 


«l  Chaudhry,  G.  U.,  and  Cheema,  M.  A.  1966.  THE  BIOLOGY  AND 
CONTROL  OF  THE  POPLAR  DEFOLIATOR,  PYGAERA  RESTI- 
TURA  WALK.  Proceedings,  2nd  Pakistan  Silvicultural  Conference, 
Peshawar  (290-3).  [3  refs.  1  tbl.| 


haudhry,  M.  I.,  and  Shah,  B.  H.  1972.  A  NEW  TECHNIQUE  FOR 

THE    CONTROL    OF    POPLAR    STEM    BORER    MELANOPHILA 

nifclCTA    PALL.    BY    IMPLATING    BIDRIN    INJECTION.    Pakistan 

Journal   of   Zoology   4(2):    213-217   |E.,  6  ref.]    From   Review  of 

Applied  Entomology,  A  63,  239. 

Larvae  of  M.  picta  in  the  stems  of  3-year-old  Poplars  were 
completely  controlled  by  injecting  doses  of  1-3  ml  Bidrin  (dicro- 
tophos). 

Chiarabba,  E.    1964.   [WOODPECKERS  AND  THE  CONTROL  OF 
POPLAR  BORERS. I  Ital.  agric.  101  (1  1):  1  106-16.  [It.|  E.M.B. 
In  preserved  areas  there   were  relatively  light  infestations.   This  is 
ascribed  to  the  relative  abundance  of  woodpeckers. 


lolbrant.  P.,  and  Hatt,  J.  M.  1967.  (ON  THE  EGG-LAYING 
BEHAVIOUR  OF  ANAERA  [SAPERDA]  CARCHARIAS  IN  PRO- 
VENCE.) Bulletin  de  la  Societe  d'Etudes  de  Sciences  Naturelles  de 
V^aucluse,  Avignon  1966  (87-112).  (9  refs.  [F.|  13  illustrations. 
From  review  in  Rev.  for.  franc.  19  (10):  645.  (F.| .] 

Dafauce  (Ruiz),  C,  and  Astiaso  [Gallart),  F.  1964.  (CONTROL 
DF  THE  POPLAR  BORER,  PARANTHRENE  TABANIFORMIS.  | 
Bol.  Serv.  Plagas  For.,  Madrid  7  (1  3),  (23-9).  16  refs.  (Span.span.e.  j 
Larvae  in  galleries  were  controlled  by  plugging  the  entrance  with 
^nnall  wads  of  cotton  wool  soaked  with  33%  paradichlorobenzene, 
5%  Lebaycid  or  5%  Rogor  solutions. 


Dafauce,  C.  1966.  [TREATMENT  OF  THE  POPLAR  BORERS 
CRYPTORRHYNCHUS  LAPATHI  AND  SAPERDA  CARCHARIA!^' 
BY  CONTROL  OF  THE  IMAGOS.)  Bol.  Serv.  Plagas  For.,  Madrid 
9  (18):  1  13-21.  (35  refs.  [Span.span.e.].] 

Defauce,    C.    1968.    [INSECT   PESTS   OF   POPLAR    AND    THEIR 

CONTROL.]     Bol.    Serv.    Plagas    For.,    Madrid     11(22):     91-110. 

[Span.e.[ 

Describes  the  most  common  and  important  insect  pests  of  Poplar  in 

Spain. 

Daskalova,  I.  1968.  [INSECT  DAMAGE  ON  SOME  HYBRID 
POPLARS.  [  Nauc.  Trud.  Lesotch.  Inst.,  Sofija  (Ser.  Gorsko  Stop.) 
No.  16,  (9  5-102).  [7  refs.  (  Bulg.ru.g.|  .  ] 

A  survey  of  insect  damage  caused  by  Semasia  sp.,  Lithocolletis 
populifoliella  and  Lepidosaphes  populi  on  some  26  Poplar  hybrids, 
species  and  clones  at  three  sites  in  Bulgaria. 

Danilova,  A.  P.  1970.  [CHANGES  IN  THE  POPULATION  NUM- 
BERS OF  LITHOCOLLETIS  POPULIFOLIELLA  IN  URBAN 
STANDS  AND  PARKS  IN  SVERDLOVSK. |  Ekologija  (2),  (103-4). 
(Ru.   >J.L.L.] 

Populations  of  L.  populifoliella  on  Poplars  in  these  stands  are 
relatively  independent  and  fluctuate  independently,  suggesting  that 
each  population  has  a  small,  relatively  distinct  territory. 

Danilova,  A.  P.  1970.  CHANGES  IN  THE  POPULATION  OF 
POPLAR  MOTH  IN  MUNICIPAL  GROVES  AND  PARKS  OF 
SVERDLOVSK.  Ecology  2:  176-177. 

Danilova,  A.  P.  1974.  [POPULATION  DYNAMICS  AND  MOR- 
TALITY OF  LITHOCOLLETIS  POPULIFOLIELLA  IN  TWO  OUT- 
BREAK FOCI.[  Biologicheskie  Nauki  No.  1,  11-15  [Ru.,  2  ref. 
NLL] 

From  studies  of  park  and  street  Poplars  in  Sverdlovsk  data  are 
tabulated  on  the  mean  numbers  of  eggs,  larvae,  and  emerging  adults 
of  L.  populifoliella  per  leaf. 

Dirimanov,  M.,  and   Sengalevic,  G.   1969.  [AEGERIA  APIFORMIS 
AND  ITS  CONTROL. I  Gorsko  Stopanstvo  25  (9):  53-9.  [Bulg.( 
Describes  the  biology  of  this  pest  of  the  stems  and  roots  of  Poplars 
in  Bulgaria,  and  the  results  of  chemical  control  trials. 

Dirimanov,  M.,  Sengalevich,  G.,  and  Chernev,  T.  1971.  THE  BIG 
POPLAR  BEETLE  AEGERIA  APIFORMIS  IN  POPULUS  NUR- 
SERIES. Gorsko  Stopanstvo  27  (7):  43-46.  (Bulg.) 

Dolgova,  L.  P.  1970.  [THE  LIFE  CYCLE  OF  THE  APHID 
PEMPHIGUS  BOREALIS.I  Ent.  Obozr.  49(1):  37-47.  [Ru.e.,  14 
refs.  O.H.( 

Dolgova,  L.  P.,  Ivanovskaya,  O.  I.  1973.  TWO  GROUPS  OF  GALL 
APHIDS  ON  POPLARS.  Izvestiya  Sibirskogo  Otdeleniya  Akademii 
Nauk  SSSR,  Biologicheskikh  Nauk  No.  5  (1),  (142-143).  [Ru.e.,  17 
ref.  I 

Distinguishes  between  species  of  both  Pemphigus  and  Thecabius 
that  attack  Black  Poplars. 


Donaubauer,  E.,  and  Schmutzenhofer,  H.  1973.  AERIAL  APPLI- 
CATION OF  BACILLUS  THURINGIENSIS  (DIPEL)  AGAINST 
COLOTOIS  (HIMERA)  PENNARIA  L.  IN  COMPARISON  WITH 
ULV-APPLICATION  OF  VARIOUS  INSECTICIDES.  Bulletin, 
European  and  Mediterranean  Plant  Protection  Organization  3  (3): 
111-115  [E.f.,  5  ref.  I 


Doom,  D.  1965-1974.  [INSECT  PESTS  WITH  POPLAR  AND 
WILLOW  IN:|  1965  -  Populier  3(1),  1966  (15-16);  1966  - 
Populier  4  (2),  1967  (28);  1967  -  Populier  5  (1),  1968  (7-8);  1968 
-  Populier  6(2),  1969  (35-39);  1969  -  Populier  7(1),  1970 
(12-13);  1970  -  Populier  8(3),  1971  (S3);  1971  -  Populier  9  (2), 
1972  (38-39);  1972  -  Populier  10(1),  1973  (7-8);  1973  -  Populier 
11  (2),  1974  (23-24);  1974  -  Populier  12  (2),  1975  (39),  (Du.| 

Doom,  D.  1966.  THE  BIOLOGY,  DAMAGE  AND  CON  IROL  OF 
THE  POPLAR  AND  WILLOW  BORER,  CRYPTORRHYNCHUS 
LAPATHI.  Neth.  J.  PI.  Path.  72  (4):  233-40  +  4  photos).  (24  refs. 
[E.e.du.]  E.M.B. ] 

Describes  the  2-year  life  cycle,  the  nature  of  the  damage  to  the 
trees,  and  the  indirect  damage  resulting  from  encouragement  of 
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BY  THE  COTTONWOOD  LEAF  MINING  BEETLE  ZEUGO- 
PHORA  SOUTELLARIS  SUFFR.  Bi-m.  Res.  Notes  Dep.  For.  Can. 
23(5):  36. 

Wouters,  L.,  and  Vis,  J.  1971.  (EXPERIENCE  WITH  THE  USE  OF 
PREPARATIONS  OF  LOW  TOXICITY  TO  CONTROL  LARVAE 
OF  STILPNOTIA  (LEUCOMA)  SALICIS  IN  POPLAR  STANDS  IN 
EAST  FLEVOLAND.)  Populier  8  (3):  50-2.  (Nl.,  1  ref.) 
Describes  aerial  spraying  trials  in  1969  and  J  970  with  Dipterex  and 
Tribactur,  and  also,  in  1970  only,  with  Gardona  (SD  8447)  and 
Thuricide  H.P. 

Yoo,  K.  J.  1972.  (STUDIES  ON  THE  BIONOMICS  OF  XYLOTRE- 
CHUS  RUSTICUS  (COL.,  CERAMBYCIDAE).)   Korean  Journal  of 
Plant  Protection  11  (1):  11-14.  [Ko.,2  ref.  From  Revievvf  of  Applied 
Entomology,  A  62,  1  546.) 
X.  rusticus  is  an  important  pest  of  Poplars  in  Korea. 

Zubkova,  T.I.  1966.  (SCIAPTERON  TABANIFORME  IN  THE 
ROSTOV  REGION,  AND  ITS  CONTROL.)  Shorn.  Rabot  Lesn. 
Hoz.  Vsesojuz.  Nauc.-Issled.  Inst.  Lesovod.  No.  51,(83-90).  (6  refs. 
(Ru.ru.).] 


459  OTHER  ANIMALS 

Dosse,  G.  1974.  (INJURIOUS  FALSE  SPIDER  MITES  (ACARI) 
ON  PINUS. ]  Zeitschrift  fur  Pflanzenkrankheiten  und  Kranken- 
schutz  81  (6/7);  364-371.  (De.e.,  6  ref.  EMB.) 

Discusses  Cenopalpus  lineola  on  Pinus  spp.  in  a  number  of 
Mediterranean  countries  and  Iran.  In  Iran,  the  mite  was  also  found 
on  Cupressus  sempervirens,  Populus  X  canadensis,  and  species  of 
Prunus  and  Malus.  In  some  cases  C.  lineola  colonies  were  found  in 
the  webs  of  Oligonychus  ununguis.  Another  mite  occasionally  found 
in  the  colonies  is  identified  with  Brevipalpus  kalandadzei  and 
transferred  to  Cenopalpus. 


Peterson,    L.  O.  T.,    and    Worden,    H.  A.    1964.   CHEMICAL   CON- 
TROLS FOR   RED  SPIDER  MITE   [TETRANYCHUS  TELARIUS 
L. ) .  Extr.  from  Summ.  Rep.  For.  Nursery  Sta.  Sask.  1 963.  (1  5). 
Systox  (2-4  Ib./gal.)  and  dimethoate  (4  lb. /gal.)  consistently  reduced 
populations  by  81-99%  for  more  than  a  month  after  application. 


Tomasevic,  B.  1964.  (THE  YELLOW  POPLAR  MITE  EOTET- 
RANYCHUS  POPULI.)  Zast.  BUja  15(82):  687-93.  5  refs. 
(Serb.serb.e.e.]  I.M.I. 

Under  natural  conditions  (temperature  ca.  22°  C),  total  develop- 
ment took  ca.  18  days.  First  eggs  appeared  in  late  April  to  early 
May.  Phenkapton  at  0-1%  and  Kelthane  at  0-2%  gave  good  control. 
'EtioV  at  0-3  and  diazinon  at  0-2%  were  slightly  less  effective. 


Wilson,  N.  S.,  and  Oldfield,  G.  N.  1966.  NEW  SPECIES  OF 
CRIOPHYID  MITES  FROM  WESTERN  NORTH  AMERICA,  WITH 
A  DISCUSSION  OF  CRIOPHYID  MITES  ON  POPULUS.  Ann.  Ent. 
Soc.  Amer.  59  (3):  585-99.  (14  refs.  O.R.S.) 

Describes  and  illustrates  with  photomicrographs  8  species  recorded 
in  the  western  U.S.A.  and  Mexico. 


46  DAMAGE  TO  TREE  GROWTH  BY  IVIAN 

469  MISCELLANEOUS 

Diaz-Colon,  J.  D.,  Bovey,  R.  W.,  Davis,  F.  S.,  and  Baur,  J.  R.  1972 
COMPARATIVE  EFFECTS  AND  CONCENTRATION  OB 
PICLORAM,  2,  4,  5-T  AND  DICAMBA  IN  TISSUE  CULTURE 
Physiol.  Plant.  27  (1):  60-74.  Ref. 


48  INJURIES  DUE  TO 
UNKNOWN  OR  COMPLEX  CAUSES 

Breuel,  K.,  and  Bortitz,  S.  1965.  (THE  ETIOLOGY  OF  'BRAUN 
FLECKENGRIND',  A  BARK  NECROSIS  OF  THE  GENU£ 
POPULUS.)  Phytopath.  Z.  52  (4):  305-18.  26  refs.  (G.g.e.)  O.R.S 
Discusses  the  nature  of  the  disease,  its  primary  symptoms,  and  the 
changes  in  structure  and  colour  of  the  wood. 

Breuel,  K.,  and  Bortitz,  S.  1966.  (THE  ETIOLOGY  OF  'BRAUN 
FLECKENGRIND',  A  BARK  NECROSIS  OF  POPLAR.)  Sozial 
Forstw.,  Berl.  16  (8):  246-8.  (G.) 
fCf.  F.A.  27  No.  4493. J  Summarizes  results  of  studies  on  the 
symptoms  and  nature  of  the  disease  and  the  susceptibility  ofPoplm 
varieties.  The  primary  pathogen  is  Dothichiza  populea.  Certain  bark 
substances,  and  moisture  and  temperature,  affect  susceptibility. 


Breuel,  K.,  and  Borttiz,  S.  1966.  (THE  ETIOLOGY  OF  'BRAUN 
FLECKENGRIND',  A  BARK  NECROSIS  OF  POPLAR.  2 
STUDIES  ON  ITS  CAUSE.)  Phytopath.  Z.  57  (1):  59-78.  (37  refs. 
(G.g.e.)  O.R.S.) 

[Cf.  F.A.  28  No.  1061. J  Metabolites  in  bark  in  winter  and  spring, 
metabolic  anomalies,  winter  temperatures,  and  water  deficit  in  the 
bark  were  studied,  but  none  was  the  primary  cause  of  the  disease. 
The  concentration  of  populations  of  micro-organisms  in  damaged 
bark  was  related  to  the  degree  of  damage  to  the  tissues;  a  number  of 
fungi  and  bacteria  were  found  in  the  necrotic  area,  but  only 
Dothichiza  populea  in  the  reaction  area. 
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Leontovyc,  R.,  and  Gemersky,  V.  1965.  (BRAUNFLECKEN- 
GRIND  ON  POPLARS  IN  SLOVAKIA.)  Ved.  Prace  Vysk.  Ust. 
Lesn.  Hosp.,  Banks.  Stiav.  6:  195-228.  (28  refs.  (Slovak.slovak 
ru.g.).] 

A  review  which  indicates  that  the  pathogen  is  a  bacterium  as  yet 
unknown  (i.e.  not  Micrococcus  populi).  The  development  of  the 
disease  in  Slovakia,  and  invasion  of  wounds  by  decay  fungi,  is 
surveyed,  and  the  relative  susceptibility  of  various  hybrids,  cultivars 
and  varieties  is  determined. 


Leontovyc,    R.,    and    Gemersky,    V.     1968.    (THE    EFFECT    OF 
'BRAUNFLECKENGRIND'     ON     THE     INCREMENT    OF    POP-' 
LARS.)    Ved.   Prace   Vyskum.   Ust.   Lesn.  Hosp.,   Zvolen  No.    10: 
231-45.  (Siovak.ru .e.g.,  6  refs.] 


Peno,  M.  1967.  ('BRAUNFLECKENGRIND'  IN  POPLARS.) 
Topola,  Beograd  11  (61/64):  149-55.  (14  refs.  (Serb.serb.f.) .) 
Only  Dothichiza  populea  produced  the  symptoms  of  the  disease  in 
inoculation  tests.  A  relationship  was  found  between  damage  by 
thrips  and  the  disease,  12-43%  of  thrips  wounds  examined  leading  to 
later  fungus  infection.  It  is  suggested  that  the  original  areas  of 
damage  caused  by  the  thrips  and  D.  populea  are  colonized  later  by 
the  other  organisms. 


Urosevic,  B.  1965.  CONTRIBUTION  TO  THE  PROBLEM  OF 
ETIOLOGY  OF  BROWN  BARK  SPOTTING  ('BRAUNFLECKE- 
NGRIND') ON  POPLARS.  Commun.  Inst.  For.  Csl.  4:  155-73.  31 
refs.  (E.e.ru.) 

Organisms  isolated  from  infected  areas  included:  (1)  bacteria  — 
Erwinia  and  Pseudomonas;  (2)  semi-parasitic  fungi;  and  (3)  epiphy- 
tic (saprophytic)  fungi  -  Myxomycetes,  Phycomycetes.  Ascomy- 
cetes  and  Deuteromycetes.  It  is  suggested  that  the  primary  cause  of 
the  disease  may  be  the  joint  pathogenic  effect  produced  by  (1 ). 
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5  FOREST  MEHSURATION 


52  MEASUREMENTS  OF  STEM  DIMENSIONS 

AND  VOLUME  OF  TREES,  STANDS, 

FORESTS  AND  TIMBER 


521  DIAMETER  (GIRTH)  AND 
SECTIONAL  AREA 

Georgopoulos,  A.,  and  Asteres,  K.  1965.  [THE  ACCURACY  OF 
D.B.H.  MEASUREMENTS  ON  TREES.  FIRST  COMMUNI- 
CATION: POPLAR.]  Repr.  from  Epeteris  tes  Geoponikes  kai 
Dasologikes  Scholes,  Aristoteleion  Panepistemion  Thessalonikes, 
Thessalonike  (343-63  +  4  photos).  21  refs.  |Gk.g.g.| 
In  marilandica  planted  in  1951,  the  ratio  of  the  longest  diameter 
(d])  to  the  one  X  to  it  (d2)  decreased  from  1-1  in  the  most  heavily 
thinned  stand  (mean  dj  46-6  cm.)  to  1-059  in  the  unthinned  stand 
(28-8  cm.).  The  arithmetic  mean  of  d]  and  d2  did  not  differ 
significantly  from  the  diameter  at  45°  to  either. 


523  BARK  (INCLUDING  BARK  INCREMENT) 

Honer,  T.  G.,  and  Alemdag,  I.  S.  1972.  EQUATIONS  FOR  ESTI- 
MATING INSIDE  AND  OUTSIDE  BARK  DIAMETERS  AT 
BREAST  HEIGHT  OF  ELEVEN  TREE  SPECIES  FROM  EASTERN 
AND  CENTRAL  CANADA.  Information  Report,  Forest 
Management  Institute,  Canada,  No.  FMR-X-48,  v  +  1 1  pp. 

523.3 


Decei,  I.  1964.  [BARK  %  IN  QUERCUS  SESSILIFLORA 
COMPARED  WITH  OTHER  SPECIES.)  Rev.  Padurilor  79(2): 
89-91.  10  refs.  [Ro.] 

Compares  bark  %  and  thickness  of  Q.  sessiliflora  and  Q.  rob ur  for 
'tSd.b.h.   2-70  cm.,    with  some  comparative  data  for  several  species, 
including  aspen  and  black  poplar. 


Knezevic,  I.  1969.  [BARK  PERCENT  IN  POPLAR  AND  WILLOW 
LOGS.]  Topola,  Beograd  13  (71/72):  17-20.  [Serb.e.,  2  refs.] 

Markovic,  J.  1970.  [THE  BARK  VOLUME  PERCENT  AS  MEA- 
SURED IN  'COMMERCIAL'  CLEAN  BARKING  OF  POPLAR  AND 
WILLOW  PULPWOOD.)  Topola  14  (77/78):  8-18.  [Serb.e.] 
Investigations  were  made  on  round  and  cleft  pitlpwood  of  Populus 
nigra,  P.  X  marilandica,  P.  X serotina,  and  Salix  alba,  'commercially' 
clean-barked  at  stump  in  Jugoslavia. 

524  DETERMINATION  OF  THE  VOLUME  OF 
TREES  AND  STANDS 

524.3 

Castellani,  C.   1970.   [VOLUME  AND  YIELD  TABLES  FOR  THE 

ITALIAN  FORESTS.]   Ann.  1st.  Sper.  Assest.  For.  Alp.  1  (1):  431. 

[It.] 

Presents  in  one   volume  a  comprehensive  edited  collection  of  the 

available  Italian  volume  tables  and  yield  tables  for  many  species  of 

conifers  and  hardwoods.    There  are  also  some   tables  for  coppice 

stands  of  some  species. 

Janeva,  C.N.  1967  (THE  AMOUNT  OF  STUMP  AND  ROOT 
WOOD  IN  POPLAR.]  Gorsko  Stopanstvo  23  (4):  12-5.  [Bulg.] 
From  studies  in  a  22-year  regenerata  plantation  of  mean  diam.  26 
cm.  and  mean  height  20-8  m.,  tabulates  data  on  the  actual  volumes 
of  stump  and  root  wood  in  cu.m./ha.  and  as  a  %  of  stem  vol.,  on 
plots  cleared  by  tractor  and  by  hand. 

Korsun,  F.  1967.  [VOLUME  AND  YIELD  TABLES  FOR  POP- 
LAR.] Lesn.  Cas.,  Praha  13(11):  977-92.  [24  refs.  [Cz.cz.ru.g.] .] 
Presents  new  and  more  reliable  tables  based  on  measurements  of  a 
total  of  1478  trees  (mostly  Populus  [deltoides  var.J  monilifera)  in 
different  parts  of  Czechoslovakia,  and  on  surveys  made  of  252 
sample  plots. 

iMoiseenko,  F.  P.,  and  Zepnov,  V.  I.  1970.  [VOLUME  AND  VALUE 
TABLES     FOR     SIMPLIFIED     EVALUATION     OF     STANDING 

ITREES.]    Izdatel'stvo  Lesnaya  Promyshlennost',  Moscow,  pp.  520. 

[Ru.,  NLL] 

Gives  comprehensive  tables  of  stem  volume  and  value  by  stumpage 


zones  and  height  categories  for  the  ten  principal  forest  trees 
(including  Aspen)  of  European  Russia. 

524.315 

Muller,  R.  1974.  GROSSCURTHS  MASSEN-  UND  ERTRAG- 
STAFELN.  Waldarbeit,  Strassenhaus  25  (5):  105-120.  [2  Abb.,  1 
graph.  Darst.,  6  Tab.,  1 1  Lit.  Ang.] 

Ratzel,  K.  1968.  UNTERSUCHUNGEN  UBER  INHALT  UND 
FORM  DER  PAPPELSORTEN  NEUPOTZ,  MARILANDICA  UND 
ROBUSTA.  Holzzucht,  Reinbek  22(3):  26-28.  [3  Abb.,  1  Tab.,  7 
Lit.  Ang.] 

525  VOLUME  BY  ASSORTMENTS. 
MERCHANTABLE  VOLUME 

Derioldi,  A.  1970.  [EVALUATION  OF  STANDS  DESTINED  FOR 

FELLING     AND     PLANNING     OF    ASSORTMENTS     BY     SIZE 

CLASSES   ON    THE    BASIS  OF  STEM-NUMBER-DISTRIBUTION 

TYPES   IN    POPLAR   STANDS  IN  HUNGARY.]    Erdesz.   Kutatas. 

66:  69-118.  [Ru.,  10  ref.] 

A  detailed  treatment  of  the  application  of  the  method  to  Populus 

spp. 

Grabenstedt,  H.  1968.  MASSEN-  UND  GELDERTRAGE  DURCH 
NUTZUNG  HIEBSREIFER  SCHWARZPAPPELN.  Holzzucht, 
Reinbek  22  (1/2):  S.12. 

Moskalev,  A.  G.  1973.  [ALLOCATION  OF  ASSORTMENT  AND 
PRODUCT-GROUP  TABLES  FOR  PINUS,  PICEA,  BETULA  AND 
POPULUS  STANDS  IN  THE  EUROPEAN  PART  OF  THE  USSR.] 
In  Voprosy  Lesoustroistva  Taksatsii  i  Ekonomiki  Lesnogo  Khoziais- 
tva,  p.  188-198.  [Ru.] 


526  LOG  MEASUREMENT.  "SCALING" 


MEASUREMENT     CONCEPTS    IN 
Department    of  Lands   and    Forests, 


Anonymous.     1965.     WOOD 

ONTARIO.    Timber    Section, 

Ontario,  pp.  12. 

Discusses:   volume  scaling  for  tree  lengths  from  local  butt  volume 

tables:  pre-cut  cruising:  and   weight  scaling.  In  a  recent  study,   % 

species  composition  (of  Spruce,  Balsam,  Fir,  Jack  Pine  and  Aspen) 

had  little  effect  on  weight  per  cord  (ca.  4000  lb.). 


527  SOLID  VOLUME  OF  STACKED  PRODUCTS 
(INCLUDING  CONVERTING  FACTORS) 

Derfoldi,  A.  1966.  [SOLID  VOLUME  OF  PULPWOOD.]  Kutatas., 
Budapest  62  (1/3):  227-40.  2  refs.  [Hu.ru.g.] 

Conversion  factors  from  stacked  to  solid  measure  are  presented  for 
conifers  (Scots  Pine  and  Pinus  nigra  and  Spruce).  Black  Poplar 
hybrids,  native  Poplars,  Willows  and  Quereus  cerris,  varying  from 
0-638  (native  Poplars)  to  0-682  (conifers). 

Lupusanschi,  S.  1967.  ['SPECIFIC  TECHNOLOGICAL  CON- 
SUMPTION' IN  THE  PREPARATION  OF  PULPWOOD  FROM 
STACKED  WOOD  OF  DIFFERENT  LIGHT  HARDWOOD 
SPECIES.  I  Rev.  Padurilor  82(2):  74-80  +  smries.).  [15  refs. 
[Ro.ru. g.f.e.] .] 

Indexes  have  been  derived  for  both  hand-  and  machine-barked 
pulpwood  of  Willow,  Poplar,  Lime,  Alder,  and  Birch. 


53  SPECIAL  MEASUREMENTS  OF  TREES  AND  STANDS 
(CROWN    DIMENSIONS,  STAND  DENSITY,  ETC.) 

532  QUANTITY  AND  AREA  OF  FOLIAGE 

Vysotina,  G.  P.,  and  Kuz'michev,  V.  V.  1974.  [CROWN  PHY- 
TOMASS  OF  MATURE  BIRCH-ASPEN  STANDS  IN  NORTHERN 
KAZAKHSTAN.]  Lesovedenie  2:  88-92.  [Ru.e.] 

533  CROWN  DENSITY  OF  STANDS 

Fakirov,  V.  1969.  [POSSIBILITIES  OF  DETERMINING  STAND 
CANOPY  DENSITY.]  Gorskostop.  Nauka,  Sofija  6(4):  31-44. 
[Bulg.ru.g.]   25  refs. 
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54  ASSESSMENT  OF  SITE  QUALITY 

Warner,  J.  H.,  and  Harper,  K.  T.  1972.  UNDERSTORY  CHAR- 
ACTERISTICS RELATED  TO  SITE  QUALITY  FOR  ASPEN  IN 
UTAH.  Brigham  Young  Univ.  Sci.  BuU.  Biol.  Serv.  16  (2):  20. 

541  BASED  ON  HEIGHT,  DIAMETER,  VOLUME,  ETC. 

Davidov,  M.  V.  1964.  (DETERMINING  THE  SITE  CLASS  OF 
STANDS  OF  FAST-GROWING  SPECIES.]  Lesn.  Z.,  Arhangel'sk 
7  (4):  18-20.  3  refs.  [Ru.] 

For  fast-growing  species  such  as  Robinia,  Willows,  and  Poplars, 
tables  of  heights  for  several  site  classes  and  ages  are  presented. 

Schmitz- Landers,  B.  1968.  DURCHMESSER-BONITIERRUNG 
BOL  SCHWARZPAPPELN.  Forst-Holzwirt,  Hann.  23(23):  S.481. 

547  RELATION  OF  FOREST  SITE  QUALITY 
TO  THE  PRODUCTION  OF  WOOD 

Hased,  J.  1973.  [EFFECTS  OF  LOCAL  VARIATIONS  IN  SITE  ON 
VITALITY,  RATE  OF  GROWTH  AND  PRONENESS  TO  DAM- 
AGE OF  POPLAR  PLANTATIONS.]  Acta  Univ.  Agric,  Fac.  Silvic. 
42  (2):  139-160.  [G.e.] 

55  AGE  DETERMINATION 

Romashov,  N.  V.  1969.  (ESTABLISHING  THE  AGES  OF  CUT- 
TINGS IN  POPULUS  AND  SALIX  ALBA  FORESTS  IN  THE 
UKRAINE.]  Lesovod  Agrolesomelior.  (Ru.] 


56  INCREMENT:  DEVELOPMENT  AND  STRUCTURE 
OF  STANDS 

Avanzo,  E.  1966.  [DENDROMETRIC  INVESTIGATIONS  ON 
POPLARS  PLANTED  IN  ROWS  IN  THE  FUCINO  [PLAIN].] 
Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  8:  5-17.  (10  refs.  [It.it.e.e.] .]. 
Measurements  in  1962  of  euramericana,  mainly  cv.  '1-214',  planted 
in  (a)  single  and  (b)  double  rows  in  1952,  showed  23-43%  losses. 
Mean  height  in  single  rows  planted  4  m.  apart  was  20-3  m.  and  mean 
volume  0-915  cu.m.  per  tree.  Rotation  age  is  estimated  at  21  years, 
with  mean  volume  2-7  cu.m.  per  tree.  At  10  years,  m.a.i.  was  13-3 
and  20-28  cu.m. /km.  in  (a)  and  (b)  respectively. 

Cifra,  J.  1971.  [PRESENT  GROWTH  OF  POPLARS  IN  SAMPLE 
LIGNICULTURES  IN  SLOVAKIA.]  Lesn.  Cas.  17(3):  259-271. 
[Slo.e.] 

Giurgiu,  V.   1967.   [OPTIMUM  EXPLOITABLE  AGE  OF  HYBRID 

BLACK   POPLAR   STANDS.]    Rev.  Padurilor  82(9):  457-63.   (11 

refs.  (Ro.e.f.g.ru.  ] .] 

Populus  X  euramericana  in  the  Danube  Delta  grows  rapidly  at  15-25 

years  of  age  on  good  sites,  and  should  not  be  felled  earlier  than  15 

years. 

Giurgiu,  V.  1970.  [THE  GROWTH  OF  HYBRID  BLACK  POPLAR 
STANDS.]  Stud.  Cere.  Inst.  Cere.  Silvice  27  (2):  501-13.  (Ro.f.de., 
10  ref.[ 

Another  version  of  work  already  noticed.  Includes  height  and  d.b.h. 
curves  for  five  site  classes.  The  results  agree  with  the  1960  yield 
tables  ofS.  Armausescu,  et  al.  Effects  of  flooding  are  discussed. 

Grosscurth,  W.  1968.  [VOLUME  AND  FINANCIAL  YIELD  OF 
MATURE  POPLAR  STANDS.]  Holzzucht,  Reinbek  22  (1/2):  6-12. 
(12  refs.  (G.g.e.].] 

Presents  data  for  8  stands  of  various  Black  Poplar  hybrids  aged  29  to 
37  years  from  N.  and  S.  West  Germany.  Under  optimum  conditions 
of  site,  establishment,  tending,  fertilizing  and  pruning,  annual  net 
returns  of  DM.  1200/ha.  are  possible  and  of  up  to  DM.  44,000  for 
the  final  cut.  Maximum  m.a.i.  at  age  33  was  21-8  cu.m. 

Iliev,    A.,   Bogdanov,   B.,   and   Iliev,   S.    1970.    [YIELD   OF   SOME 

FORMS  OF  BLACK  POPLARS.]  Gorsko  Stopanstvo  26  (4):  19-23. 

[Bulg.] 

Gives  details  of  dimensions  and  yield  of  10  Black  Poplars  in  Bulgaria 

at  5,  6,  7  and  8  years.  '1-214'  had  by  far  the  highest  yield,  followed 

by  P.  X  'canadensis  hB6',  P.  'Vernirubens',  and  P.  trichocarpa. 

Jenko,  V.  1971.  (PLANTATION  PRODUCTION  OF  POPLAR 
WOOD  IN  YUGOSLAVIA.]  Les  (1  jubl  jana)  23(5/6):  89-91. 
(Slovak.] 


m 


Nikolandic,  S.,  Munkacevic,  V.,  and  Jovic,  D.  1971.  (INCREMENT 
OF  SOME  HYBRID  BLACK  POPLARS  AND  SALIX  ALBA  IN 
VARIOUS  FOREST  TYPES  ON  ALLUVIAL  SOILS  OF  BAR 
ANJA,  [YUGOSLAVIA].]  Topola  15(83/85):  41-7.  (Sh.e.,  If 
ref.] 

For  the  best  hybrid  Black  Poplars  (mainly  Populus  '1-214')  the  bes, 
forest  type  is  the  Ulmeto-Fraxinetum  typicum  on  moist  and  fairl) 
moist  alluvial  para-rendzina;  for  S.  alba  the  best  type  is  thi 
Rubeto-Salicetum  albae  on  y-gley  and  very  moist  alluvial  para 
rendzina. 

561  INCREMENT  IN  HEIGHT,  DIAMETER, 
BASAL  AREA,  FORM  AND  QUALITY 

Anonymous.  1969.  [POPLAR  GROWING  IN  HUNGARY.]  Erdesz 

Kutatas.  65  (2/3):  70-81,  111-38,  287-96.  (Hu.,  15  refs.] 

Papers  in  this  issue  include:  Clone  trials  in  Populeta.  Site  require, 

ments  in  raising  high-grade  Poplar  propagating  material.  Structun] 

and   yield    of  P.    'Robusta'  stands   of  the  Nyireseg  region,    ana 

Mechanizing  the  raising  of  Poplar  propagating  material  in  centralizec\ 

nurseries. 

Badan,  R.  196S.  (THE  DENDROMETER  AT  THE  'EXPO'  [SWISJ;] 
NATIONAL     EXHIBITION].]     Schweiz.     Z.     Forstw.     116(4/5)1 
429-32.  (F.] 

Describes   an   improved   electrical   self-registering  dendrometer  />l| 
which    strain    gauges    are    mounted    on    a    special    highly    elastiil 
rubberized  material  of  very  high  electrical  resistance;  results  of  :\ 
months'  study    of  a   Poplar  stem  are  discussed.    The  S  curve  o' 
increment  within  24  hr.  reflected  the  course  of  transpiration  undei 
the  influence  of  temperature  and  r.h.  Daily  maxima  occurred  late, 
as   the  growing  season  progressed  (5-6  a.m.  in  June,   9-10  a.m.  i> 
early  Aug.).  Greatest  growth  occurred  between  13  June  and  5  Augm 
Thunderstorms  caused  rapid  diam.  increases  (up  to  3  mm.  in  7jI 
min.)    1    to    2  hr.    later.    Gales   compensated   the   effect   of  hign 
transpiration  and  slowed  down  increment. 

Kern,  K.  G.  1970.  (ENVIRONMENTAL  FACTORS  AFFECTIN 
THE  INCREMENT  OF  POPLARS  IN  THE  RHINE  FLOOD 
PLAIN.]  Allg.  Forst-  u.  Jagdig.  141  (4):  83-6.  [G.e.f.,  2  refs.] 
The  effect  of  factors  such  as  total  radiation,  soil,  and  air 
temperatures,  precipitation,  ground-water  and  flood  levels,  wa:, 
studied  over  two  or  three  growing  seasons  on  4  Populus  'Marilan 
dica'  and  2  P.  'Robusta'  aged  35  years  in  the  Rhine  flood-plain  neai 
Speyer.  Water  supply  was  never  less  than  ample.  The  highes' 
monthly  %  of  total  diameter  increment  coincided  with  the  month  oj 
the  highest  radiation  (June  or  July).  Flooding  (occurring  once  oi 
twice  in  the  growing  season)  reduced  increment. 

Maksaeva,  L.  D.  1966.  [DYNAMICS  OF  THE  INCREMENT  OF 
PLANTATION  POPLARS  DURING  THE  GROWING  SEASON.) 
Sborn.  Rabot  Lesn.  Hoz.  Vsesojuz,  Nauc.-Issled.  Inst.  Lesovod.  No, 
51:  49-59.  [Ru.ru.] 

Most  Poplars  produced  90%  of  their  height  increment  in  June  ana. 
July.  In  Populus  trichocarpa,  P.  'Hybrid  5  Berezin ',  and  P.  nigra  vari 
italica  X  P.  wislizenii,  height  increment  was  directly  related  td 
temperature  arid  rainfall.  In  P.  suaveolens,  P.  'Hybrid  5  Berezin ',  P.\ 
trichocarpa,  and  P.  'Pioneer',  the  maximum  mean  daily  incremeni 
coincided  with  the  highest  temperatures,  whereas  in  P.  nigra  var.l 
italica,  P.  'Micurinee',  p.  'Hybrid  773',  P.  X  'cannadensis'  and  P.\ 
'nigra  var.  italica  X  P.  wislizenii  the  maximum  increment  was; 
observed  at  the  end  of  June.  Total  growing  season  ranged  from  65 
days  in  P.  suaveolens  to  118  days  in  P.  nigra  var.  italica  X  P. 
wislizenii,  but  no  correlation  was  found  between  the  annual  height', 
increment  and  the  total  duration  of  growth. 

Papadopol,  C.  S.  1968.  (ECOLOGICAL  ASPECTS  OF  THE 
RADIAL  INCREMENT  OF  POPLARS  GROWN  ON  THE  STEPPE.] 
Rev.  Padurilor  83  (3):  112-6  +  smries.).  [7  refs.  (Ro.f.e.g.ru.] .] 
Mainly  phenological  data  on  growth  of  nigra  var.  italica,  P.  nigra  var, 
thevestina,  P.  X  robusta,  P.  X  regenerata,  P.  simonii,  P.  X generosa, 
and  Salix  alba.  The  influence  of  distribution  of  rainfall  and  length 
and  date  of  onset  of  drought  periods  is  stressed. 


Volkov,  S.  v.,  and  Vasil'ev,  P.M.  1970.  (ON  THE  RATE  OF 
GROWTH  AND  COMMERCIAL  ORGANIZATION  OF  ASPEN 
FORESTS  OF  THE  SPO  KOOIN  ENSKII  MECHANIZED 
FORESTRY  ENTERPRISE.]  Les.  Zh.  1:  157-159.  [Ru.] 

Voznesenskaja,  E.I.  1970.  [STEM  DIAMETER  GROWTH  RATE 
OF  WOODY  PLANTS  IN  TADZHIKISTAN.]  Uc.  Zap.  Dusanbinsk. 
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IGos.  Ped.  Inst.  67:  107-12.  (Ru.J 

Irrigation  caused  a  great  increase  in  diameter  increment  in  Tadzhi- 

'™    kistan.  Species  having  a  mean  annual  diameter  increment  )20  mm. 

'  '  with  irrigation  in  Tadzhikistan  were:  Robinia  pseudoacacia,  Aitan- 

thus    sp.,     Ulmus    laevis,    Acer    negundo,    Juglans    regia,    Poplars, 

, 'V  Willows,  etc.   Without  irrigation,  the  mean  diameter  increment,  even 

X  of  the  fastest  growers  —  e.g.  Ailanthus  sp.,  did  not  exceed  6-8  mm. 

f"*  562  VOLUME  INCREMENT 

Chardenon,  J.  1971.  [THE  YIELD  OF  A  POPLAR  STAND 
ACCORDING  TO  GIRTH,  ANNUAL  GIRTH  INCREMENT,  LOG 
LENGTH  AND  NUMBER  OF  TREES  PER  HA.)  Bull.  Serv.  Cult. 
Etud.  Peuplier  et  Saule  (36-40).  (F.J 

Presents  a  series  of  graphs  showing  the  volume  yield  in  togs  8  or  10 
m.  long  according  to  the  g.b.h.  increment  (measured  annually),  for 
Poplar  stands  spaced  at  1 58  or  200  trees/ha. 


.'Goni,  J.  C,  and  Reuter,  H.  R.  1971.  (VOLUME  MEASUREMENTS 
IN  SHELTERBELTS  IN  SANTIAGO  DEL  ESTERO  (ARGEN- 
TINA].] In  Actas  del  'Primer  Congreso  Forestal  Argentine,  'Sesion 
B-III.  Service  Nacional  Forestal,  Buenos  Aires,  pp.  542-6.  [Es.J 
"ISi  \Growth  data  are  given  for  shelterbelts  of  Casuarina  cunninghamiana, 
Populus  spp.  and  Cupressus  sempervirens  in  the  irrigation  area  of 
Rio  Dulce.  C.  sempervirens  makes  the  slowest  growth,  but  surpasses 
the  other  species  in  wood  quality  and  effectiveness  as  a  windbreak. 

3!i 

u/jDawson,  D.  H.,  and  Crist,  J.  B.  1972.  DRY  WEIGHT  YIELDS  AND 
WOOD  ANATOMY  OF  TWO  POPULUS  CLONES  AFTER  TWO 
ni/JiSEASONS  OF  INTENSIVE  CULTURES.  (Abstract.]  Sixth  Forest 
ki  Biology  Conference  TAPPI,  May  1-3,  1972.  Institute  of  Paper 
1,  i  fChemistry,  Appleton,  Wis. 

: 
il  JDe  Vries,  P.  G.  1966.  (ESTIMATION  OF  MERCHANTABLE  STEM 
/ijjlIVOLUME    OF    STANDING    POPLARS.)     Populier    3(1):    11-13. 

(Du.j 

A   simple  formula    to  approximate   the   volume   contained  in    the 

merchantable  stem  is  derived. 
OD|i 

Prevosto,    M.    1969.    (GROWTH    AND    YIELDS    OBTAINED    OF 
I  [VARIOUS  POPLAR  TYPES  GENERALLY  CULTIVATED  IN  THE 

LOWLAND     OF     LOMBARDY-PIEDMONT.]     Cellulosa    e     Carta 

120(3):  51-54.  (It.) 

/ttltiPrevosto,   M.   1971.   (GROWTH  AND  YIELD  OF  POPLAR  TYPE 
liiMOST     COMMONLY     CULTIVATED     IN      THE     LOMBARDY- 
PIEDMONT  PLAIN.)  Colt.  G.  Vinicolo  Ital.  117  (1/2):  25-26.  (It.) 

Szodfridt,  I.  1973.  (YIELD  AND  SITE  INVESTIGATIONS  IN 
POPLAR  STANDS  IN  HUNGARY.)  Erdeszeti  Kutatasok,  Buda- 
pest, 68  (2):  35-40. 

564  FORECASTING  INCREMENT 

Bella,  E.  1970.  SIMULATION  OF  GROWTH,  YIELD  AND 
MANAGEMENT  OF  ASPEN.  Vancouver,  University  of  British 
Columbia  190,  illus. 


566  YIELD  TABLES  AND  THEIR  CONSTRUCTION 

Armasescu,     S.     1971.     (THE     YIELD     CHARACTERISTICS    OF 

FOREST  SPECIES   IN    RUMANIA.]    Rev.  Padurilor  86(1):   22-5. 

(Ro.) 

The  most  productive  species  of  softwoods,  heavy  hardwoods,  and 

light  hardwoods  are  respectively  Picea  abies,  Robinia  pseudoacacia, 

and  Populus  X  canadensis  or  Satix  alba. 

Bradley,  R.  T.,  Christie,  J.  M.,  and  Johnston,  D.  R.  1966.  FOREST 
MANAGEMENT  TABLES.  Bookl.  For.  Comm.,  Lond.  No.  16,  pp. 
219. 


Presents  (1 )  general  yield-class  curves,  (2)  production-class  curves, 
(3)  thinning-control  tables,  (4)  production-forecast  tables,  and  (5) 
normal  yield  tables  for  several  species,  including  Populus  spp.  There 
are  also  auxiliary  tables  (e.g.  average  b.a.  stocking,  height  at  age  of 
maximum  m.a.i.  etc.),  and  Prefatory  chapters  on  the  use  of 
management  tables. 

Cincaladze,  T.  G.,  and  Gedenidze,  A.  A.  1964.  (THE  YIELD  OF 
POPULUS  X  'CANADENSIS',  P.  NIGRA  VAR,  ITALICA,  AND  P. 
BALSAMIFERA  IN  THE  COLCHIS  LOWLAND.)  Lesn.  Z.,  Arhan- 
gel'sk  7  (6):  167.  (Ru.) 

Presents  a  yield  table  to  14-16  years  for  this  area  of  the  Caucasus.  P. 
balsamifera  (at  928  stems/ha.)  is  doing  much  better  than  the  other 
two  (both  at  ca.  2000  stems/ha.). 

Kozlovskij,  V.  B.,  and  Pavlov,  V.  M.  1967.  HOD  ROSTA  OSNOV- 
NYH  LESOOBRAZUJUSCIJ  POROD  SSSR.  (YIELD  TABLES 
FOR  THE  MAIN  FOREST-FORMING  SPECIES  IN  THE  U.S.S.R.) 
Izdatel'stvo  'lesnaja  Promyslennost',  Moscow,  pp.  327.  (|Ru.| 
N.L.L.) 

A  compendium  of  113  Soviet  yield  tables  (6  for  Populus  tremula 
and  7  for  fast  growing  species  including  P.  spp.)  for  natural  stands 
and  plantations  in  various  parts  of  the  U.S.S.R.  There  are  also  11 
standard  basal-area  and  stand-volume  tables,  and  5  tables  for 
determining  site  classes. 

Kr'stanov,  K.,  Belyakov,  P.,  and  Popski,  Ts.  1971.  ] VERIFI- 
CATION OF  VOLUME  IN  PROVISIONAL  POPLAR  YIELD 
TABLES.)  Gorsko  Stopanstvo  2  7  (9):  34-9.  (Bulg. ) 
Describes  recent  studies  to  check  the  accuracy  of  the  tables  used 
hitherto  in  Bulgaria,  which  are  based  on  initial  spacings  of  up  to  4  X 
4  m. 

Schmitz-Lenders,  B.,  and  Lange,  O.  1965.  (INCREMENT  .A.ND 
YIELD  OF  THE  'HARFF'  POPLAR  (ADDITIONAL  MATERIAL). 
II.  FURTHER  DEVELOPMENT  OF  THE  YIELD  TABLES  OF 
1948  AND  1951  FOR  THE  'HARFF'  POPLAR.)  Forstarchiv 
36  (5):  98-100.  3  refs.  (G.) 

Presents  tables  for  ages  5  to  30,  35,  and  40  years  for  3  site  classes 
(spacings  7X7,  7-5  X  7-5,  and  8X8  m.)  for  Populus  X  regenerata 
'Harff  [P.  'Regenerata  Deutschland'j ,  and  curves  for  d.b.h.  and 
heigh  t  increment  up  to  age  30. 


568  OTHER  MENSURATIONAL  STUDIES  OF  STAND 

CONSTITUTION  AND  CHANGES  THEREIN. 

DISTRIBUTION  OF  GROWTH  BY  TREE  CLASSES,  ETC. 

Delvaux,  J.  1966.  JTHE  DEVELOPMENT  OF  STANDS.  II.  THE 
FREQUENCY  DISTRIBUTION  OF  DIAMETERS  AND  HEIGHTS. 
III.  THE  COMPETITION  FACTOR.  IV.  COMPETITION  AT  THE 
TREE-CLASS  LEVEL.)  Trav.  Sta.  Rech.  Groenendas  (Ser.  B.)  No. 
32,  pp.  46.  JF.f.du.e.) 

Fakirov,  V.  1964.  (NUMERICAL  CHARACTERISTICS  OF  CER- 
TAIN MENSURATIONAL  INDICES  OF  THE  TREES  (BY 
GROWTH  CLASSES)  IN  POPLAR  STANDS. [  Gorskostop.  Nauka, 
Sofija  1  (6):  31-43.  ((11  refs.  (Bulg.ru.g.) 

Covers  form  quotient,  increment,  leaf  weight,  branch  volume  and 
bark  %  for  P.  X  regenerata. 

Fakirov,      V.      1964.      (DISTRIBUTION     OF     TREE     GROWTH 

CLASSES  IN  POPLAR  STANDS.)  Gorsko  Stopanstvo  20  (5):  16-8. 

(Bulg.) 

A  tabular  analysis  of  the  distribution  of  tree  classes  in  unthinned  or 

lightly    thinned  Populus  X  regenerata  stands  aged  10,   13,  and  20 

years  near  the  Danube  in  Bulgaria,  using  Nesterov's  and  Voropanov  's 

classification.  Recommendations  are  made  on  thinning  intensity. 
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6  FOREST  MANAGEMENT 


61  FOREST  MANAGEMENT:  GENERAL. 
THEORY  AND  PRINCIPLES 

Grosscurth,  W.  1969.  PREREQUISITES  FOR  AN  ECONOMICAL 
POPLAR  CULTURE.  Mitt.  Deut.  Landwirt-ges  84(14):  468-471. 
[G.] 

Horavth,  I.,  and  Jaro,  Z.  1974.  POPULUS  FOREST  MANAGE- 
MENT IN  HUNGARY.  Erdo.  12  (8):  375-378.  |Hu.| 

62  METHODS  OF  MANAGEMENT 

Asthalter,  K.  1974.  DIE  KOMBINIERTE  METHODE  DER  FORST- 
LICHEN  STANDORTSKARTIERUNG  IN  HESSEN  ALS  OKOLO- 
GISCHE  BASIS  FUR  REGIONALE  UND  UBERREGIONALE 
WUCHSVERGLEICHE  UND  PLANUNGEN.  Entgegnung  zu  R. 
Muller  "Kritik  und  Entfalschung  einer  Dissertation".  Forstpflanzen- 
Forstamen,  Strassenhaus,  Neuwied  14  (3):  68-69.  [IS  Lit.Ang.] 

64  FORESTRY  AS  A  BUSINESS:  GENERAL 

Anonymous.  1968.  GROWING  POPLARS  IS  A  DEVELOPING 
INDUSTRY.  Power  Farming  Aust.  N.  Z.  77  (S):  14-16. 

Becking,  J.  H.  1965.  (THE  CONTRAST  IN  ECONOMIC  DEVELOP- 
MENT OF  THE  DIFFERENT  BRANCHES  OF  WOOD  PRO- 
DUCTION.) Ned.  Bosb.  Tijdschr.  37  (10):  335-43.  9  refs.  |Du.] 
Discusses  the  unfavourable  economic  position  of  forestry  in  the 
Netherlands  as  compared  with  the  wood  industry,  quoting  actual 
figures  for  output  and  prices  for  growing  Poplar  and  Norway 
Spruce. 

Maisenbacher,  H.  1970.  [INDUSTRIAL  UTILIZATION  AND 
ECONOMIC  PRODUCTION  OF  POPLAR  WOOD.]  Forst-archiv 
41  (8):  150-4.  [G.e.] 

Discusses  existing  and  potential  demands  for  pulpwood  and  parti- 
cle-board wood,  pallets,  small  articles,  matches  and  plywood,  and 
the  economics  of  Poplar-growing.  Growing  Poplars  on  10-  to  20-year 
rotations  for  cordwood  is  not  considered  economic.  The  production 
of  veneer  logs  is  considered  the  most  promising  object  of  manage- 
ment. It  requires  careful  tending  and  pruning,  and  evidence  for 
future  purchasers  of  the  pruning  done. 

643  CLASSIFICATION  OF  FOREST 

ENTERPRISES,  THEIR  BASIC  ECONOMIC 

UNITS  AND  TYPES  OF  ECONOMIC  MANAGEMENT 

Salsotto,  A.  1970.  (ECONOMIC  ADVANTAGE  OF  POPLAR 
CULTURE.)  Cuneo  Cam  Com  Indus  Agr  Not  Camerale  25(23): 
1428-1432.  (It.) 


firiancial  results  of  Poplar  line  plantings  along  the  borders  of 
agricultural  land,  especially  grassland.  Calculations  are  based  on  line 
plantations  of  20  trees  spaced  5  m  apart,  on  sand  or  clay,, 
established  with  1-  or  2-year  planting  stock,  for  rotations  of  20,  25, 
and  30  years. 

Anonymous.  1971.  (FINANCIAL  RESULTS  OF  POPLAR  ROW 
PLANTINGS  ALONG  FIELD  BORDERS.)  Populier  8(1):  3-21 
(Du.) 

Costs,  growth,  and  profitability  are  discussed  for  plantings  oj 
Poplars  (P.  'gelrica',  'Marilandica',  and  'Robusta')  in  rows  along  the 
boundaries  of  pastured  meadows  assuming  rows  100  m.  long 
containing  20  trees  each.  In  general,  the  use  of  1 -year  plants  would 
be  more  economical,  and  the  return  on  capital  invested  would  be 
greater  for  rotations  of  i20  years  for  'Gelrica '  on  the  best  sites,  and 
20-30  years  for  the  rest. 

Becking,  J.  H.  1970.  [THE  FINANCIAL  RESULTS  OF  POPLAR- 
GROWING  IN  THE  NETHERLANDS.)  Populier  7  (3):  37-46.  [Du.J 
11  refs.) 

Becking,  J.  H.  1971.  THE  FINANCIAL  RESULTS  OF  POPLAR 
CULTIVATION  IN  THE  NETHERLANDS.  Transl.  Dep.  Fish.  For. 
Can.  No.  OOFF  215.  pp.  30.  [11  ref.  Transl.  from  Populier  1970 
7(3):  37-46.) 

Delcampe,  H.  1966.  (THE  FACTORS  DETERMINING  THE 
PROFITABILITY  OF  POPLAR  PLANTATIONS.)  Foret  privee,i 
Paris  (49):  51-55.  [F.) 
The  factors  discussed  are  (1)  the  area  planted.  (2)  method  oj, 
financing,  (3)  location,  (4)  the  marshiness  of  the  site,  (5)  choice  of 
planting  stock,  and  (6)  climatic  effects  and  diseases.  > 

Delcampe,  H.  1966.  (PROFITABILITY  OF  POPLAR  PLANTA-; 
TIONS  ON  MARSHY  SOILS.)  Foret  privee,  Paris  50:  29-37.  (F.) 
Describes  the  various  means  of  financing  Poplar  planting  available  to 
private  investors  in  France  (subsidies,  loans,  tax  reductions,  etc.) 

Delcampe,  H.   1966.   (THE  PROFITABILITY  OF  POPLAR  PLAN- 
TATIONS  ON    MARSHY    SOILS.)     Foret   privee,   Paris   (51;    52), 
(37-46;  35-41).  [F.) 
Analyses  the  financing  of  plantations  (a)  by  direct  subsidies,  (b)  by 
loans  from  the  Fonds Forestier National,  and  (c)  by  leasing  the  land, 
to  public  or  semi-public  bodies  (e.g.  Syndicats  Agricoles). 

Dutrow,  G.  F.,  McKnight,  J.  S.,  and  Guttenberg,  S.  1970.  INVEST- 
MENT GUIDE  FOR  COTTONWOOD  PLANTERS.  U.S.  For.  Serv. 
Res.  Pap.  SO-S9,  pp.  15.  (2  refs.) 

Gives  data  on  costs  and  returns  for  pulpwood  and  sawtimber 
rotations  on  high-,  medium-  and  low-quality  sites,  and  assumed 
future  stumpage  prices  for  the  Mississippi  Delta  region.  Even  at 
current  prices,  high  rates  of  return  can  be  achieved  on  suitable  sites. 


65  SPECIAL  BUSINESS  PROBLEMS  OF 
TIMBER-GROWING 

Anonymous.      1969.      (FINANCIAL      RESULTS      OF      POPLAR 
STANDS.)  PopuUer,Wageningen  6(1):  19.  (Du.) 
The  entire  number  is  devoted  to  a  report  by  the  working  group  on 
business  economics  of  the  Netherlands  National  Poplar  Commission, 
based  on  Data  for  stands  planted  with  1 -year  plants  at  200  trees/ha. 

Anonymous.  1971.  [DIRECTIONS  FOR  THE  VALUATION  OF 
FORESTS  AND  OF  DAMAGE  TO  FORESTS.)  Beih.  Z.,  Schweiz. 
Forstw.  No.  50,  pp.  127.  (De.  or  F.,  9  ref.) 


Hubener,    E.,    and    Flory,    E.    1969.    (PRUNING   OF   POPLARS.) 
Sozial.  Forstw.,  BerL  19  (10):  305-7,  315.  [4  refs.  (G.g.).) 
Pruning    can    be    a    profitable    investment,    but   only  for   veneer 
assortments  (d.b.h.  not  less  than  40  cm.). 
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Summarizes  the  results  of  a  study  by  the  Poplar  Economics  working 
group  of  the  National  Poplar  Commission  of  the  Netherlands  on  the 
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Kulcsar,  V.  1965.  jTHE  EXPLOITATION  VALUE  OF  POPLAR 
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International  Poplar  Commission.  1971.  (FINANCIAL  RESULTS 
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717  REVIEWSOF  INDIVIDUAL  MARKETS 

Koltzenburg,  C.  1973.  ]THE  DEVELOPMENT  OF  THE  POPLAR 
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21  (3/4):  S.36,  [2  Tab.) 

Lange,  O.  1968.  PAPPELHOLZPREISE  IM  JAHRE  1967.  Holz 
zucht,  Reinbek  22  (1/2):  12-13,  (2  Ubers.) 

Lange,  O.  1969.  PAPPELHOLZPREISE  IM  FORST  l( 
WIRTSCHAFTSJAHR  1968.  Holzzucht,  Reinbek  23(1):  9-10.  [:, 'i 
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WOOD  COMPONENTS.  Forest  Prod.  J.  19  (1):  13-15. 
Some  of  the  important  factors  to   be   considered  in  setting  up 
dimension  stock  plant  are  acceptable  species,  grade  economics,  anu 
investment  costs.  Species  that  find  best  acceptance  are  yellow  birch 
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Kesemeyer,   A.  W.   1969.   [USES  OF  POPLAR  WOOD   IN   INDUS- 
TRY     AND      SMALL-SCALE      MANUFACTURE.]      Holzzucht, 
Reinbek  23  (3/4):  29-34.  [G.] 
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!refs.  (Ru.)  N.L.L.) 
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Anonymous.  1970.  [DIMENSIONS  OF  LIBRIFORM  FIBRES  IN 
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Delft.  (Du.) 

Anonymous.  1971.  (ANATOMICAL  RESEARCH  ON  THE  DIMEN- 
SIONS OF  LIBRIFORM  FIBRES  OF  FOUR  POPLAR  CULTI- 
VARS.)  Report  H  71-114  Houtinstituut  TNO  (Forest  Products 
Research  Institute  TNO),  Delft.  (Du.) 
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Babos,    K.    1968.    [RELATIONS   BETWEEN  ANATOMICAL   AND 
PHYSICO-MECHANICAL  CHARACTERS  IN   POPULUS  'ROBUS- 
TA'.)   Faip.    Kutatas.,  Budapest  (1),  (283-93).   [7  refs.   [Hu.hu.ru. 
e.g.)  P.R.) 
Distribution  curves  of  fibre  lengths  are  given:  for  narrow,  medium 


and  wide  annual  rings  (of  the  first  10  and  of  the  first  20  years)  of 
Populus  'Robusta',  P.  'Marilandica',  and  P.  'Serotina':  and,  for  P. 
'Robusta'  only,  studies  of  changes  of  fibre  length  within  rings.  Fibre 
length  increased  from  early  to  late  wood,  largely  in  parallel  with 
density. 

Babos,  K.  1970.  (FIBRE  LENGTH  AND  DENSITY  DISTRI- 
BUTION WITHIN  THE  ANNUAL  RINGS  OF  POPULUS  X  RO- 
BUSTA.) Holztechnol.  11  (3):  1  88-92.  [G.e.ru.,  10  refs.  P.R.) 
Measurements  on  material  from  24  annual  rings  from  a  disc  of  P.  X 
robusta  showed  that  there  is  a  regular  increase  in  fibre  length  and 
wood  density  within  the  ring  from  early  wood  to  late  wood.  Fibre 
length  increases  rapidly  during  the  first  ten  years  of  growth  and 
afterwards  more  slowly.  Increase  in  density  is  the  result  of  the 
increase  in  fibre  length  and  fibre  tissue  volume. 

Babos,  K.,  and  Fillo,  Z.  1970.  [RELATION  OF  THE  FIBRE- 
LENGTH  DISTRIBUTION  TO  ANNUAL-RING  WIDTH  FOR 
DIFFERENT  VARIETIES  OF  POPLAR.)  Holztechnol.  11(2): 
91-3.  [G.e.ru.,  4  refs.  P.R.| 

Fibre-length  measurements  were  made  on  individual  growth  rings 
from  48  stems  of  three  varieties  of  Populus  X  canadensis  (vars. 
marilandica,  serotina  and  robusta)  from  three  different  sites.  The 
mean  fibre  length  is  smaller  in  wide  than  in  narrow  rings  on  account 
of  the  larger  volume  of  early  wood.  Fibre  length  follows  a  normal 
distribution  in  medium  and  wide  rings,  but  is  less  regular  in  narrow 
rings.  The  greatest  mean  fibre  length  is  reached  in  trees  that  produce 
a  high  proportion  of  average  and  narrow  rings  during  their  whole 
growth  period. 

Braun,  H.J.  1967.  (DEVELOPMENT  AND  STRUCTURE  OF 
WOOD  RAYS  WITH  SPECIAL  REFERENCE  TO  THE  CONTACT/ 
ISOLATION  DIFFERENTIATION  IN  RELATION  TO  THE 
HYDROSYS TEM.  I.  THE  PRINCIPLE  OF  CONTACT/ISOLATION 
DIFFERENTIATION.)  Holzforschung.  Berlin  21  (2):  33-7.  [22 
refs.  (G.g.e.l  P.R.| 

Discusses  the  development  and  structure  of:  (a)  upright  (long  axis 
vertical  and  (b)  procumbent  (long  axis  radial)  'contact  cells',  and  (c) 
procumbent  'isolation  cells'.  The  rays  of  Populus  sp.  develop  (bj 
first  and  later  also  (cj. 

Clement,  A.,  and  Janin,  G.  1973.  [FURTHER  STUDY  ON  THE 
PRESENCE  OF  CaCOa  CRYSTALS  IN  POPLAR  WOOD.  EXIST- 
ENCE OF  FIVE  ZONES  RECOGNIZED  BY  THEIR  P  CONTENT.) 
Annales  des  Sciences  Forestieres  30(1):  63-81  [F.e. de.it.,  14  ref.) 
A  study  on  28  Poplar  species,  varieties,  hybrids  etc.  confirtned 
earlier  evidence  that  CaCOj  crystals  occur  in  Poplars  of  sections 
Aigeiros,  Leucoides  and  Tacamahaca  and  in  their  hybrids,  but  not  in 
Poplars  of  section  Leuce.  Five  wood  zones  in  P.  trichocarpa  'Fritzi 
Pauley'  are  distinguishable  by  their  P  content:  crown  wood: 
peripheral  wood;  sapwood:  heartwood:  and  core  wood. 

Ganchev,  P.  1971.  [STUDIES  ON  THE  ANATOMICAL  STRUC- 
TURE OF  THE  WOOD  OF  SOME  HYBRID  BLACK  POPLAR 
VARIETIES.)  Gorskostopanska  Nauka  8(4):  15-22  [Bulg.ru.e.,  8 
ref.) 

Gives  data  for  wood  of  8-year  trees  of  Populus  '1-214',  P. 
'Weltheimeipappel',  P.  'B-6',  P.  'Bachelieri',  P.  'Vemirubens',  P. 
'Gelrica',  and  P.  'Regenerata'  grown  in  Bulgaria.  Fibre  length  was 
greatest  in  P.  'Bachelieri' and  P.  'Regenerata'. 


Griffioen,  K.  1972.  (SOME  ANATOMICAL,  PHYSICAL  AND 
MECHANICAL  PROPERTIES  OF  POPULUS  'GELRICA',  P. 
'DORSKAMP'  AND  P.  'OXFORD'.)  Populier  9(2):  26-32  [Nl.e.) 
Gives  data  from  a  study  on  wood  from  3  stems  each  of  P.  'Gelrica', 
21  years  old,  and  P.  'Dorskamp'  and  P.  'Oxford',  1 1  years  old.  The 
da  ta  are  compared  with  those  already  published  for  P.  'Robusta '. 

Itoh,    T.     1974.    FINE    STRUCTURE    OF    SECONDARY    WALL 

THICKENING  AND  A  ROLE  OF  MICROTUBULES  IN  PRIMARY 

XYLEM  CELLS  OF  POPLAR.  Wood   Research   57:   48-69   [E.,  52 

ref.) 

Secondary  wall  thickening  and  organization  of  the  cytoplasm  during 

the  development  of  primary  xylem   cells  in  young  Poplar  shoots 

were  studied. 

Itoh,  T.   1974.   FINE  STRUCTURE  OF  THE  MEMBRANES  AND 
ORGANELLES  IN   PARENCHYMA  CELLS  OF  POPLAR  SHOOT 
OBSERVED  BY  FREEZE  ETCHING  TECHNIQUE.  Wood  Research 
57:  31-47  [E.,  22  ref.) 
The  distribution  of  very  small  particles  (average  diameter  ca.  110  A) 
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on  both  convex  and  concave  planes  of  almost  all  the  membranes  and 
organelles  of  parenchyma  cells  in  actively  growing  young  Poplar 
shoots  is  described  and  illustrated  with  photomicrographs. 

Kolarov,  D.  1974.  [EFFECT  OF  SITE  TYPE  ON  THE  ANATOMI- 
CAL STRUCTURE  OF  THE  WOOD  OF  HYBRID  BLACK  POPLAR 
CLONES.]  Gorskostopanska  Nauka  11  (6):  17-26.  (Bulg.ru.de.,  16 
ref.] 

Compares  the  wood  anatomy  of  Populus  '1-214',  P.  'Regenerata',  P. 
'Vemirubens'  and  P.  'Bachelieri'  in  plantations  10  years  old  on  a 
typical  Poplar  site  (flood-plain  alluvial). 

Laming,  P.  B.,  Welle,  B.  J.  H.,  ter,  and  Griffioen,  K.  1972.  (SOME 
MARGINAL  NOTES  ON  ANATOMICAL  CHARACTERISTICS  OF 
JUVENILE  WOOD  OF  POPLAR.]  Populier  9  (1):  13-16.  [Du.] 

Mutibaric,  J.  1968.  COMPARATIVE  QUALITIES  OF  EURAMERI- 
CAN POPLARS:  DIMENSIONS  OF  WOOD  FIBRES  AND  SPECI- 
FIC GRAVITY.  [Docum.]  13th  Sess.  Int.  Poplar  Comm.,  Montreal 
1968  No.  FO:CIP/13/26,  pp.  15.  (9  refs.) 

Discusses  fiber  morphology  and  density  (at  ages  2  to  6)  of  8 
cultivars  grown  on  alluvial  soils  in  the  Danube  bottomland.  These 
characteristics  are  controlled  by  heredity  and  the  effects  of 
environment  are  negligible. 

Mutibaric,  J.  1969.  PRELIMINARY  RESULTS  OF  RESEARCH 
INTO  THE  CHARACTERISTICS  (DENSITY  AND  WOOD  FIBER 
LENGTH)  OF  JUVENILE  WOOD  OF  SOME  EURAMERICAN 
POPLARS.  (Pap.]  2nd  FAO/IUFRO  World  Consult.  For.  Tree 
Breed.,  Washington  1969  No.  FO-FTB-69-4/8,  pp.  3  -h  smry.  [2  refs. 
(E.e.J.] 

In  trials  on  alluvial  soils  in  a  depression  and  on  a  raised  site  in 
Jugoslavia,  the  mean  fibre  length  at  5  years  was  significantly  greater 
(by  2%),  and  the  density  lower,  on  the  depressed  sites. 

Patel,  R.  N.  1965.  A  COMPARISON  OF  THE  ANATOMY  OF  THE 
SECONDARY  XYLEM  IN  ROOTS  AND  STEMS.  Holzforschung, 
Berlin  19  (3):  72-9.  18  refs.  [E.e.g.j  P.R. 

A  comparison  was  made  between  the  wood  of  tap-root  and  lateral 
roots  and  that  of  the  main  stem  in  two  ring-porous  and  three 
diffuse-porous  species.  Ring-porousness  was  absent  from  or  not 
clearly  defined  in  the  roots  of  ring-porous  species.  In  Poplar  and 
Alder,  radial  pore  multiples  were  more  frequent  in  the  stem  than  in 
the  root. 


Stahel,  J.  1968.  (QUANTITATIVE  AND  QUALITATIVE  AGEING 
PHENOMENA  IN  POPLAR  (POPULUS  'ROBUSTA').]  Holz  Roh- 
u.  Werkstoff  26  (1  1):  418-27.  [30  refs.  [G.g.e.]  P.R.] 
Study  of  1-,  17-  and  27-year-old  stems  showed  that  cambial 
production  of  phloem  starts  earlier  in  the  older  stems  but  persists 
longer  in  the  youngest. 

Tocan,  M.,  Popa,  V.,  and  Cretu,  I.  1970.  [MICROSCOPIC  STRUC- 
TURE OF  RUMANIAN  POPLAR  WOOD.]  Celuloza  si  Hirtie 
19(10):  347-353  (Ru.,  13  ref.]  From  Cellulosa  e  Carta  (1972) 
23(4)69.  [It.] 

Morphological  aspects  of  the  structure  of  the  cell-walls  of  fibres  in 
normal  wood  and  tension  wood  of  Poplars,  at  different  heights  in 
the  stem,  were  analyzed  by  electron  microscope.  T)w  structure, 
crystalline  state  and  orientation  of  the  fibres  in  normal  wood  and 
tension  wood  were  studied  by  means  of  X-rays. 


Zarhina,  E.  S.  1969.  [FIBRE  DIMENSIONS  OF  POPLARS  IN  THE 
AMUR  REGION.]  Lesn.  Z.  12  (6):  149-50.  [Ru.] 
Tabulates  data  on  fibre  length  in  1-year  shoots  of  18  species  and 
hybrids,  and  at  mid-height  in  4-  to  6-year  trees  of  1 1  species  and 
hybrids  growing  on  heavy  meadow  soil  and /or  light  alluvial  soil.  Soil 
type  did  not  appear  to  affect  fibre  length. 

Zenker,  R.  1968.  (TENSION-WOOD  PERCENT  AND  FIBRE 
LENGTH  IN  THE  STEMWOOD  OF  DIFFERENT  POPLAR 
VARIETIES.]  Faserforschung  und  Textiltechnik,  Berlin  19  (1)- 
1-10.  [14  refs.  [G.g.ru.e.]  N. L.L.J 

Mean  tension  wood  (t.w.)  %  ranged  from  4-1  for  P.  trichocarpa  to 
30-3%  (P.  X  robusta),  the  lower  values  being  more  frequent.  T.w.% 
increased  with  height  on  stem  and  was  greatest  in  the  W.  and  N. 
aspects.  Mean  fibre  length  (f.l.)  varied  from  0-909  ('Harff)  to  1-153 
mm.  Both  f.l.  and  t.w.  were  weakly  correlated  with  the  wood 
density  and  growth  rate  of  varieties. 
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Bohlmann,  D.  1970.  [ANATOMICAL  AND  HISTOLOGICAL 
STUDIES  OF  THE  NODAL  AREAS  AT  BRANCH  JUNCTIONS  IN 
CONIFERS  AND  HARDWOODS.  III.  THE  NODAL  AREAS  IN 
QUERCUS  ROBUR  AND  POPULUS  SECTION  AIGEIROS.I  Allg 
Forst-  u.  Jagdztg.  141  (1 1):  224-30.  [G.e.f.,  6  refs.] 
Describes  in  detail,  with  illustrations,  the  nodal  areas  in  Quercu: 
robur  and,  very  briefly,  those  in  Poplars,  which  differ  only  ir 
details.  , 

Buczacki,    S.  T.    1973.    XYLEM    FLECKS:    A    NOTE    ON    SOM6 
UNEXPLAINED   ABNORMALITIES   IN   THE  WOOD  OF  EURO  |j£ 
PEAN    LARCH    AND    OTHER    TREES.   New  Phytologist   72  (4)j|i 
825-831  -I-  1  pi.  [E.,  9  ref.  OBD] 
Xylem  flecks  were  found  in  several  other  species  including  Popului 
X  euramericana. 

Casperson,  G.,  and  Hoyme,  E.  1964.  (CELLWALL  FORMATION 
IN  DECIDUOUS  TREES.  3.  THE  BORDER  OF  THE  LUMEN  IN 
REACTION  WOOD.]  Faserforschung  und  Textiltechnik,  Berlir 
IS  (5):  205-10.  [41  refs.  [G.g.ru.e. |  N.L.L.] 
In  Quercus  robur,  the  layer  between  G-layer  and  lumen  appeared  tc 
be  a  true  tertiary  lamella,  and  was  sometimes  lignified.  In  Popului 
sp.,  the  border  layer  may  be  identical  with  a  tertiary  lamella,  ana\ 
contained  pectin. 

Fujita,  M.,  Saiki,  H.,  and  Harada,  H.  1974.  [ELECTRON  MICROS 
COPY  OF  MICROTUBULES  AND  CELLULOSE  MICROFIBRILEf 
IN  SECONDARY  WALL  FORMATION  OF  POPLAR  TENSION 
WOOD  FIBERS.]  Mokuzai  Gakkaishi  (Journal  of  the  Japan  Woodi 
Research  Society)  20  (4):  147-1  56  (E.jap.,  32  ref.  BLLJ  , 

Optical  and  transmission  electron  microscopy  were  employed  to 
examine  the  shape  and  location  of  microtubules  in  differentiating 
gelatinous  fibres  of  Poplar  tension  wood.  ib 

\k 
Furuya,  N.,  Takahashi,  S.,  and  Miyazaki,  M.   1970.   (THE  CHEM||lf 
ICAL    COMPOSITION    OF    THE    GELATINOUS    LAYER    FROMl 
THE    TENSION    WOOD   OF   POPULUS   EUROAMERICANA.]    J.| 
Jap.  Wood  Res.  See.  16  (1):  26-30.  [Jap.e.,  23  refs.  P.R.]  [ 

The  gelatinous  layer  was  separated  by  ultrasonic  treatment  of  thin^\ 
sections  and  examined  by  chemical  analysis  and  acid  hydrolysis.  li\ 
consists  primarily   of  cellulose   together  with  pectic  materials  and^ 
other  polysaccharides,  and  has  a  high  ash  content.  Pectic  materials, 
are  distributed  throughout  the  layer.  i 


Harada,  H.,  Taniguchi,  T.,  and  Kishi,  A.  1971.  (ULTRASTRUC 
TURE  OF  THE  GELATINOUS  LAYER  IN  TENSION-WOOD 
FIBRES  FROM  POPULUS  EURAMERICANA.]  Bull.  Kyota  Univ. 
For.  No.  42  (221-7).  [Jap.e.,  9  ref.] 

Describes  and  illustrates  with  photomicrographs  a  study  of  tension- 
wood  fibres  of  P.  X  euramericana  [P.  X  canadensis ]  by  electron 
microscopic.  X-ray  diffraction  and  infra-red  spectroscopic 
techniques. 

Mia,  A.J.  1967.  FINE  STRUCTURE  OF  GELATINOUS  LAYER 
IN  TENSION  WOOD  FIBRES  OF  POPULUS.  Abstr.  in  Amer.  J 
Bot.  54  (5,  Part  2),  (643).  [O.B.D.] 

The  author  proposes  a  new  wall  model  for  the  G  layer  in  which 
random  cellulose  microfibrils  are  oriented  II  to  one  another  at  a 
steep  angle  to  the  longitudinal  fibre  axis. 


Muller-Stoll,  W.  R.,  and  Zenker,  R.  1967.  [INVESTIGATIONS  ON 
THE  FREQUENCY  AND  DISTRIBUTION  OF  TENSION  WOOOl 
IN  POPLAR  STEMS.)  Holz  Roh-  u.  Werkstoff  25  (7):  245-54.  (13 
refs.  (G.g.e.]  P.R.] 
Studies  were  made  in  N.  Germany  on  12  straight-grown  stems  o] 
three  Poplar  hybrids. 


Nobuchi,  T.,  and  Fujita,  M.  1972.  CYTOLOGICAL  STRUCTURE 
OF  DIFFERENTIATING  TENSION  WOOD  FIBRES  OF  POPULUS 
EUROAMERICANA  [P.  X  CANADENSIS.]  Mokuzai  Gakkaishi 
(Journal  of  the  Japan  Wood  Research  Society)  18(3):  137-144 
(E.jap.,  14  ref.  PR] 

Reports  a  study,  illustrated  by  light  and  electron  micrographs,  of 
cell-wall  formation  in  tension-wood  fibres  of  Poplar. 

Sachsse,  H.  1964.  [SUBMICROSCOPIC  STRUCTURE  OF  THE 
FIBRE  CELL-WALL  IN  POPLAR  TENSION-WOOD.]  Holz  Roh- u. 
Werkstoff  22  (5):  169-74.  9  refs.  [G.g.e.]  P.R. 
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'Confirms  earlier  findings  and  discusses  the  methods  used  to  establish 
"^  i/iflf  the  honeycomb  structure  of  the  gelatinous  layer  is  not  an 
' '    trtifact  of  the  preparation. 

iachsse,  H.    1965.   [PROPERTIES  AND  FUNCTIONING  OF  TEN- 
;lON   WOOD    IN    BROADLEAVED   SPECIES.]    SchrReihe   Forstl. 
•ak.  Univ.  Gottingen  35,  pp.  110.  105  refs.  (G.g.e.] 
ncludes  a  detailed  discussion  of  the  literature  and  reports  on  the 
tuthor's  studies. 

Ijachsse,  H.  1965.  [THE  SUBMICROSCOPIC  STRUCTURE  OF 
THE  FIBRE  CELL  WALL  IN  POPLAR  TENSION  WOOD.  Transl. 
;;ominonw.  Sci.  Industr.  Res.  Organ.  Aust.  No.  7127,  pp.  9.  9  refs. 
rransl.  by  M.  Godfrey  from  Holz  Roh-  u.  Werkstoff  22  (5),  1964 
'*  1169-74). 
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.^atscheke,  G.,  and  Zenker,  R.  1970.  [RELATIONSHIPS  BETWEEN 
THE  CONTENTS  OF  CELLULOSE  AND  TENSION  WOOD  IN 
>OPLAR.|  Faserforsch  &  Textiltech  21  (8):  332-338.  (G.J 

811.5 

Tanin,  G.,  and  Clement,  A.  1972.  (EVIDENCE  FOR  THE 
PRESENCE  OF  CALCIUM  CARBONATE  CRYSTALS  IN  POPLAR 
iVOOD  ATTRIBUTABLE  TO  THE  DISTRIBUTION  OF  MIN- 
ERALS DURING  THE  FORMATION  OF  HEARTWOOD.j  Annales 
|ies  Sciences  Forestieres  29  (1):  67-105  [F.e.de.it.,  13  ref.j 
■4  study  of  the  presence  of  crystals  in  the  wood  of  both  young  and 
nature  Poplars  was  undertaken  after  crystals  were  discovered  by 
nsual  examination  and  densitometric  scanning  of  X-ray  photos  of 
■ncremept  cores  of  Populus  trichocarpa. 

Sachsse,  H.  1967.  [THE  WATER/GAS  RATIO  WITHIN  THE  PORE 
SPACE  OF  WOOD  OF  LIVING  TREES,  WITH  REGARD  TO 
-lEARTWOOD  FORMATION. [  Holz  Roh-  u.  Werkstoff  25(8): 
Z91-303.  [25  refs.  [G.g.e.]  P.R.] 

Investigations  were  made  on  Populus  X  robusta  and  Fagus  sylvatica 
to  determine  whether  a  relationship  exists  between  wood  moisture 
content  and  the  initiation  of  heartwood  formation.  The  ratios  of 
free  water  to  gas  within  the  pore  space  were  determined  at  different 
seasons. 

Sachsse,  H.  1967.  [THE  WATER/GAS  RATIO  WITHIN  THE  PORE 
SPACE  OF  WOOD,  WITH  REGARD  TO  HEARTWOOD  FORMA- 
TION (STUDIED  IN  POPULUS  CV.  'ROBUSTA').]  Proc.  14th 
Congr.  Int.  Union  For.  Res.  Organ.,  Munich  1967  Pt.  IX,  Sect.  41, 
(70-92).  [21  refs.  [G.g.]  6  gphs.  1  tbl.J 
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Bosshard,  H.  H.,  and  Stahel,  J.  1969.  [MODIFICATIONS  IN  THE 
SECONDARY  BARK  OF  POPULUS  X  ROBUSTA.]  Holzforsch.  u. 
Holzverwert.,  Wien  21  (S):  109-13.  [  12  refs.  [G.g.e.]  P.R.] 
Qualitative  ageing  in  the  phloem  was  studied  by  measuring  the 
degree  of  slenderness  of  ray  cell  nuclei.  It  was  found  that  the 
phloem  zone  near  the  cambium  is  just  as  active  as  the  xylem  zone 
near  the  cambium. 

Fillo,    Z.    1969.   [A  NEW  METHOD   FOR   SPECIES  IDENTIFICA- 
TION OF  NATIVE  POPLAR  AND  BLACK  POPLAR  HYBRIDS.] 
Faipar,  Budapest  19  (2),  (54-8).  [Hu.  From  asbstr.  in  Hu.  agric.  Rev. 
1970  19  (2),  (No.  352)  C.G.B.] 
"JkPopulus  'Marilandica',  P.  '1-214',  P.  'Robusta',  P.  'H-422'  (P.  alba  X 
\P.   grandidentataj    P.    nigra   and  P.    tremula  showed  characteristic 
differences  in  bark  anatomy. 
■ 
Fillo,  Z.  1973.  [THE  BARK  ANATOMY  OF  THE  INDUSTRIALLY 
MORE     IMPORTANT     SPECIES     OF     NATIVE     AND     HYBRID 
POPLARS  IN  HUNGARY.]   In  Faipari  Kutatasok  1972.  265-278  + 
12  pi.,  1  tbi.  [Hu.ru.e.de.,  4  ref.  TRADA] 
I,  \Presents  coloured  photos  and  photomicrographs  of  cross-sections  of 
[the  bark  of  Populus  alba,  P.  canescens,  P.  nigra,  P.  tremula,  and  the 
\ hybrids  P.  'Marilandica',  P.   'Robusta',  P.   'Gelrica',  P.   '1-214'  and  P. 
l'H-381',    with   notes  on   each  and  a   key  for  the  identification  of 
tspecies  in  this  group  from  macroscopic  bark  characters. 


Nanko,  H.,  Saiki,  H.,  and  Harada,  H.  1974.  [STRUCTURE  AND 
DEVELOPMENT  OF  THE  SECONDARY  PHLOEM  IN  POPULUS 
EURAMERICANA  GUINIER.]  Bulletin  of  the  Kyoto  University 
Forests  No.  46,  179-189  [Jap.e.,  10  ref.[ 


Reports  the  results  of  a  study,  illustrated  with  photomicrographs  of 
thin  wood  sections  of  P.  X  euramericana  [P.  X  canadensis,  cultivar 
not  specified  I,  on  the  development  of  the  secondary  phloem  in 
Poplar  wood,  and  on  the  morphological  changes  that  occur  when 
the  phloem  matures. 

Sachsse,  H.  1969.  [ON  THE  SEASONAL  VARIATIONS  OF 
MOISTURE  CONTENT  IN  THE  BARK  OF  LIVING  POPLAR 
(POPULUS  'ROBUSTA').]  Holz  Roh-  u.  Werkstoff  27  (2):  55-66. 
[26  refs.  [G.g.e.]  P.R.) 

Observations  on  m.c,  sp.gr.  and  volume  shrinkage  were  made  for  a 
year  at  monthly  intervals  on  25-mm.-diam.  cores  from  twenty 
12-year-old  stems  cut  out  with  a  cylindrical  saw  held  in  an  electric 
hand  drill  and  powered  by  a  portable  generator. 


812  PHYSICAL  AND  MECHANICAL  PROPERTIES 

Anonymous.  1970.  [SOME  PHYSICAL  AND  OTHER  CHARAC- 
TERISTICS OF  THREE  POPULUS  'DORSKAMP'  STEMS.]  Report 
H  70-142  Houtinstituut  TNO  (Forest  Products  Research  Institute 
TNO),  Delft.  [Du.l 

Anonymous.  1970.  [SOME  PHYSICAL  AND  OTHER  PROPER- 
TIES OF  THREE  POPULUS  'GELRICA'  STEMS.]  Report  H  70-7 
Houtinstituut  TNO  (Forest  Products  Research  Institute  TNO), 
Delft.  [Du.] 

Anonymous.  1971.  [RESEARCH  ON  SOME  PROPERTIES  OF 
SEVEN  POPLAR  CULTIVARS.]  Report  H  71-11  Houtinstituut 
TNO  (Poorest  Products  Research  Institute  TNO),  Delft.  [Du.] 

Anonymous.  1974.  [ORIENTATION  ON  THE  DETERMINATION 
OF  THE  BASIC  DENSITY  OF  INCREMENT  BORER  CORES  IN 
POPLARS.]  Report  H  74-27  Houtinstituut  TNO  (Forest  Products 
Research  Institute  TNO),  Delft.  [Du.] 

Anonymous.  1974.  [INITIAL  RESEARCH  INTO  THE  RELATION 
BETWEEN  THE  AVERAGE  BASIC  DENSITY  OF  THE  ENTIRE 
STEM  OF  POPLAR  AND  THAT  OF  INCREMENT  BORER  CORES 
TAKEN  AT  BREAST  HEIGHT.)  Report  H  74-133  Houtinstituut 
TNO  (Forest  Products  Research  Institute  TNO),  Delft.  [Du.] 

Encev,  E.  A.,  Stojanov,  V.,  and  Stojkov,  H.  1970.  [COMPARATIVE 
STUDIES  ON  THE  PHYSICAL  AND  MECHANICAL  PROPERTIES 
OF  POPLAR  WOOD  FROM  STEMS  OF  DIFFERENT  AGE.] 
Gorskostop.  Nauka  7  (5):  53-61.  [Bulg.ru. g.,  2  refs.| 
Tabulates  data  on  the  density,  and  the  compression  and  bending 
strengths,  of  air-dry  wood  of  8  hybrid  Black  Poplar  clones  aged  4 
and  8  years. 

Griffioen,  K.  1973.  [INVESTIGATION  ON  THE  PROPERTIES  OF 
POPLAR  WOOD.]  Populier  10  (2):  45-49.  [Du.E.f.| 

Kepsta,  D.  1970.  [CAN  THE  DRYING  CHECKS  IN  POPLAR 
SAWN  WOOD  BE  REDUCED?]  Drevo  25  (4):  93-95.  [Cz.] 

Rangelov,  K.  1965.  [PROPERTIES  OF  POPULUS  X  REGEN- 
ERATA  HEARTWOOD.]  Gorsko  Stopanstvo  21  (7):  11-6.  [Bulg.] 
Tabulates  and  graphs  data  on  the  physical  and  mechanical  properties 
of  sap  wood  and  heartwood  at  different  heights  in  the  stems  of  trees 
aged  13-14  and  20  years,  from  two  different  sites  in  Bulgaria. 

Simpson,  W.  T.  1974.  MEASURING  DEPENDENCE  OF  DIFFU- 
SION COEFFICIENT  OF  WOOD  ON  MOISTURE  CONCEN- 
TRATION BY  ADSORPTION  EXPERIMENTS.  Wood  Fibre  5  (4): 
299-307. 

Stojanov,  V.,  and  Encev,  E.  A.  1969.  [WOOD  PROPERTIES  OF 
SOME  POPLAR  HYBRIDS  IN  THE  POPLAR  TRIAL  AREA  NEAR 
JAMBOL  [BULGARIA].]  Gorskostop.  Nauka,  Sofija  6(2):  51-7. 
[7  refs.  (  Bulg.ru. g.] .] 

Tabulates  data  on  the  physical  and  mechanical  properties  of  wood 
from  6-year  Populus  rasumowskiana  X  P.  canadensis,  P.  rasumow- 
skiana  X  P.  laurifolia,  P.  rasumowskiana  X  P.  pyramidalis,  P. 
canadensis  B  1 2,  P.  veniirubens.  and  P.  regenerata. 
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Fabian,  T.  1972.  [FIRE  PROTECTION  STUDIES  ON  BUILDINGS 
OF  WOOD  AND  WOOD-BASED  MATERIALS.]  Faipari  Kutatasok, 
publ.  pp.  267-29  1.  [Hu.ru.e.de.,  16  ref.j 
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Laughren  T.  P.,  and  Hann,  R.  A.  1965.  POSSIBLE  APPLICATIONS 
OF  RADIATION  PYROMETRY  IN  WOOD  PROCESSING.  For. 
Prod.  J.  15  (1):  31-2.  1  ref. 

Suggests  that  pyrometers  (which  determine  surface  temperature  by 
measuring  the  intensity  of  infra-red  radiation  emitted)  could  be  used 
for  monitoring  surface  temperaturs  in  driers  or  presses. 

Necesany,   V.   1971.  THE  ISOELECTRIC  POINT  OF  LIGNIFIED 

CELL-WALLS.  Holz  Roh-  u.  Werkstoff  29  (9):  354-7.  [E.de.,  6  ref. 

PR] 

The  isoelectric  point  of  wood  cell-walls  of  Beech  and  Poplar  in  their 

natural  condition  and  after  removal  of  pectin,  lignin  or  hemicellu- 

lose  was  measured  by  a  method  involving  the  fluorescent  coloration 

ofacridine  orange  in  a  phosphate  buffer  of  graded  pH. 

812.2 

Palovic,  J.,  and  Krutel,  F.  1972.  [DIMENSIONAL  STABILITY  OF 
POPLAR  IN  COMPARISON  WITH  CONIFERS.)  Zbornik  Vedec- 
kych  Prac  Drevarskej  Fakulty  Vysokej  Skoly  Lesnichej  a  Drevarskej 
vo  Zvolene  pp.  37-63  (Sk.ru.de.,  1 1  ref.] 

Presents  and  discusses  detailed  results  from  studies  made  on  a  total 
of  900  pieces  of  dimension  stock  of  different  sizes  to  compare 
Poplar  with  Norway  Spruce,  Silver  Fir  and  Scots  Pine. 

Rangelov,  K.  1965.  [MOISTURE  CONTENT  OF  SAPWOOD  AND 
HEARTWOOD  OF  POPULUS  X  REGENERATA  STEMS.]  Gorsko 
Stopanstvo21  (10);  4-6.  [Bulg.] 

Tabulates  and  graphs  data  for  various  heights  in  freshly  felled  stems 
of  trees  aged  13-14  years. 

Red'ko,  G.  I.   1964.  (THE  MOISTURE  CONTENT  OF  SAPWOOD 

AND   HEARTWOOD   OF   POPLAR.]    Lesn.   Z.,  Arhangel'sk  7  (2): 

132-6.  4  refs.  [Ru.] 

Shows,  in  tables  and  graphs,   the  m.c.   of  freshly  cut  sapwood  and 

heartwood  of  7  Poplar  species  and  hybrids  growing  on  different  site 

types. 

812.3 

Ghisi,  G.  1969.  (A  COMPARISON  OF  SOME  METHODS  OF 
DETERMINING  THE  BASIC  DENSITY  OF  POPLAR  WOOD  FOR 
INDUSTRIAL  USE.]  Pubbl.  Cent.  Sper.  Agric.  For.  10  (3):  239-48. 
(It.e.,  1  ref.] 

A  comparison  was  made  of  three  direct  methods  of  determining  the 
basic  density  of  disks  cut  from  Poplar  stems,  by  water  immersion 
and  two  methods  of  geometrical  measurement,  and  of  one  indirect 
method  by  removing  four  incremen  t  cores  from  the  disks  along  radii 
at  right  angles  to  each  other  and  measuring  them  either  by 
immersion  or  geometrically. 

Gotze,  H.   1964.   (A  STUDY  OF  DENSITY  IN  POPLAR  WOOD.] 
Arch.  Forstw.  13  (11):  1193-1214.  26  refs.  [G.g.ru.e.] 
A  study  based  chiefly  on  IS  stems  of  each  of  9  varieties  (mostly 
Black  Poplar  hybrids),  aged  19-46  years,  from  three  E.  German  sites. 

Gotze,  H.  1968.  (THE  CHANGE  IN  DENSITY  ALONG  AND 
ACROSS  THE  STEM  IN  VARIOUS  POPLARS.]  Drev.  Vyskum  (3): 
115-32.  (11  refs.  [G.slovak.e.ru.]  P.R.] 

Observations  of  oven-dry  density  were  made  on  each  growth  ring 
across  N.  S.  and  E.-W.  disc  diameters  of  up  to  four  15-year-old  stems 
each  of  15  kinds  of  Poplar  from  the  Krummer  Pfuhl  Poplar  research 
area  in  E.  Germany. 

Gotze,  H.  1968.  [SPECIFIC  GRAVITY  OF  WOOD  FROM 
DIFFERENT  POPLAR  VARIETIES  GROWN  ON  THE 
'KRUMMER  PFUHL'  TRIAL  PLOT  NEAR  WALDSIEVERS- 
DORF.]  Arch.  Forstw.  17  (5):  483-500.  [6  refs.  [G.g.e.ru.] .] 
Oven-dry  density  and  its  variability  within  and  between  stems  and 
varieties  was  studied  on  36  stems  of  15  varieties  from  one  trial  plot, 
aged  1 5  years. 

Hamilton,  J.  R.,  and  Wendel,  G.  W.  1967.  SPECIFIC  GRAVITY 
AND  FIBER  LENGTH  OF  SOME  HYBRID  POPLARS  GROWING 
IN  WEST  VIRGINIA.  Bull.  W.  Va.  Agric.  Exp.  Sta.  No.  556T,  pp.  6. 
[11  refs.] 

Tabulates  and  discusses  data  on  sp.gr.,  fibre  length,  mean  d.b.h.  and 
mean  total  height  ca.  15  years  after  planting,  of  13  selected  clones 
near  Parons,  West  Virginia. 

Mutibaric,  J.  1967.  (CORRELATION  BETWEEN  RING  WIDTH 
AND      WOOD      DENSITY      IN      EURAMERICAN      POPLARS.] 


Sumarstvo  20  (1/2):  39-46.  (13  refs.  [Serb.e.].] 
Gives  data  from  studies  on  5  Populus  X  robusta  and  5  P.  X 
marilandica,  all  aged  14-16  years,  growing  in  Jugoslavia.  For  both 
species,  basic  density  and  density  at  12%  moisture  content 
decreased  slightly  with  increasing  ring  width.  In  all  cases,  differences 
were  significant  at  the  1%  level. 

Scaramuzzi,   G.   1967.   (COMPARISON   OF  SOME  METHODS  OF 

DETERMINING  THE  BASIC  DENSITY  OF  INCREMENT  CORES 

OF  POPLAR.]   Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  9  (3):  221-34. 

(41  refs.  [It.it.e.e.].] 

Methods   compared   were    (a)  immersion  in   water,    (b)  maximum 

moisture,    (c)  borer  diameter  (or  calibrated  borer),  and  (d)   core 

diameter. 

Scaramuzzi,  G.  1969.  [ESTIMATION  OF  WOOD  DENSITY  OF 
STANDING  TREES  OF  POPLAR  FROM  CORE  SAMPLES.]* 
Pubbl.  Cent.  Sper.  Agric.  For.  10  (3):  213-37.  (It.e.,  36  refs.] 
Gives  the  results  of  a  study  of  the  use  of  different  relationships  in 
the  estimation  of  wood  density  in  Poplar  trees  11-13  years  old  ana. 
of  24-40  cm.  d.b.h.  and  16-26  m.  merchantable  height. 
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Scaramuzzi,  G.,  and  Ferrari,  G.  1964.  RELATION  OF  WOOD 
DENSITY  TO  WOOD  STRUCTURE  IN  POPULUS.  News  Bull.  Int. 
Ass.  Wood  Anatomists  (1):  2-4. 
Summarizes  the  results  of  investigations  carried  out  at  the  Centro  dt 
Sperimentazione  Agricola  e  Forestale  of  the  E.N.C.C.,  Rome,  on 
wood  from  a  total  of  25  trees  (age  9-38),  including  Populus  tremula, 
5  cultivars  of  P.  X  canadensis,  and  2  of  P.  deltoides. 

Scaramuzzi,  G.,  and  Ferrari,  G.  1973.  [EVALUATION  OF  THE  " 
CHARACTERISTICS  OF  WOOD  OF  STANDING  POPLAR  TREES  " 
BY  NON-DESTRUCTIVE  METHODS.  1  -  BASIC  DENSITY.) 
Pubblicazioni  del  Centro  di  Sperimentazione  Agricola  e  Forestale 
12:  181-201  [It.e.,  36  ref.] 
The  estimation  of  basic  density  for  whole  stems  and  stem  sections 
from  paired  b.-h.  increment  cores  was  studied  in  77  Populus  X 
euramericana  [P.  X  canadensis]  trees  4-12  years  old,  belonging  to 
37  clones. 
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Vivani,  W.  1969.  [PRIME  OBSERVATION  COLLECTED  ON  THE 
BEHAVIOR  OF  SIX  NEW  CLONES  OF  POPLAR  FOR  THE 
MANUFACTURE  OF  PLYWOOD.]  Agr.  Venezie  23  (3):  195-197 
[It.] 

Stojanov,  V.,  and  Encev,  E.  A.  1970.  (PHYSICAL  AND 
MECHANICAL  PROPERTIES  OF  THE  WOOD  OF  SOME 
BULGARIAN  AND  EXOTIC  POPLAR  HYBRIDS  CULTIVATED 
ON  TYPICAL  POPLAR  SITES.]  Gorskostop.  Nauka  7  (2):  47-53. 
(Bulg.ru.e.g.,  6  refs.] 
Tabulates  data  on  density  and  mechanical  properties  for  wood  of 
Populus  alba  X  P.  tremula  (groups  444,  445,  and  446),  and  P.  X\ 
regenerata,  all  aged  6  years,  and  P.  [nigra  var.J  italica,  P.  'Serotina 
Belenska',  and  P.  rasumowskyana  X  P.  pyramidalis  73130  B  48,  all 
aged  1 4  years. 
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Ahlborn,    M.    1964.    [THE   STRENGTH   OF   THE   MECHANICAL: 
TISSUE  OF  GERMAN  HARDWOODS  (POPULUS  X  ROBUSTA).] 
Holzforschung,  Berlin  1  8  (5):  129-39.  55  refs.  (G.g.e.]  P.R. 
Presents  the  chief  parts  of  this  thesis,  published  in  full  with  onlyi 
limited  distribution. 

Gotze,    H.    1964.    (STRENGTH    OF    POPLAR    WOOD    IN    COM- 
PRESSION,  TENSION,   AND    BENDING.]    Holztechnol.,  Dresden  1 
5  (2):  121-31.  23  refs.  [G.g.ru.e.]  P.R. 
The  main  study  discusses  strength  properties  in  relation  to  density 
for  stemwood  of  Populus  X  regenerata  and  P.  X  marilandica  from 
five  E.  German  sites. 

Lubardic,      S.      1967.      (NAIL      AND     SCREW     WITHDRAWAL; 
RESISTANCE  OF  THE  WOOD  OF  SOME  POPLARS.)  Sumarstvo 
20  (1/2):  21-8.  [4  refs.  (Serb.e.).] 
Studies  on  Populus  X  serotina,  P.  X  robusta  and  P.  X  marilandica 
showed  that  withdrawal  resistance   was  greater  in   the  radial  and  \ 
tangential  than  in  the  axial  direction.  Nail  withdrawal  resistance  was  ii 
greater  in  the  denser  woods  (P.  X  serotina  and  P.  X  robusta)  than  in 
P.  X  marilandica,  but  screw  withdrawal  resistance  did  not  appear  to 
be  related  to  wood  density. 
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Mutibaric,  J.  1968.  |THE  NAIL-HOLDING  PROPERTIES  OF 
[WOOD  OF|  SOME  HYBRID  BLACK  POPLARS  AND  OF  SALIX 
ALBA.)  Sum.  List  92  (9/10):  34S-56.  |5  refs.  (Serb.e.e.  | .) 
"'»  Presents  the  results  of  A.S.T.M.  tests  of  wood  (moisture  content 
'V  5-48-6-737o)  from  14-  to  16-year-old  Populus  X  robusta,  P.  X 
marilandica,  and  P.  X  serotina,  and  from  38-  to  42-year-old  S.  alba 
from  the  Sombor. 


Petit,  Vergara,  J.,  and  Perez  Galaz,  A.  1972.  [JOINTS  IN  STRUC- 
TURAL TIMBER  :  NAILS  AND  SCREWS.)  Informe  Tecnico, 
Institute  Forestal,  Chile  No.  36,  2  13-220  |Es.) 

Gives  results  of  nail-withdrawal  tests  (7  sizes  of  nails)  with  Poplar 
[unspecified  I ,  Pinus  radiata,  Nothofagus  dombeyi,  Araucaria 
araucana,  and  Laurel  [unspecified  j . 


\ 


Saiki,  H.,  Furukawa,  I.,  and  Harada,  H.  1972.  [AN  OBSERVATION 
ON  TENSILE  FRACTURE  OF  WOOD  BY  SCANNING 
ELECTRON  MICROSCOPE.)  Bulletin  of  the  Kyoto  University 
Forests  No.  43,  309-319  [Jap.e.,  13  ref.) 

Describes  in  detail,  and  illustrates  with  photomicrographs,  the 
structural  features  of  ruptured  cell-walls  in  beams  of  air-dry  wood  of 
Cryptomeria  japonica,  Pinus  densiflora,  Fraxinus  spacthiana  and 
Populus  X  euramericana  [P.  X  canadensis]  broken  in  tension. 

813  WOOD  CHEMISTRY 

Hnidei,  L.  1970.  [THE  CHEMICAL  STUDY  OF  POPLAR  IN  THE 
ROMANIAN  SOCIALIST  REPUBLIC.  III.  NORMAL  WOOD  AND 
REACTION  WOOD.)  Celuloza  Hirtie  19  (6):  193-196.  [Rum.] 

Jo,  S.  H.,  N.  S.  Jo,  and  J.  H.  Kim.  1973.  STUDIES  ON  THE 
CHEMICAL  COMPONENT  OF  COMMERCIAL  WOODS  IN 
KOREA  (REPORT  2)  -  CHEMICAL  COMPONENT  OF  GENUS 
POPULUS  IN  KOREA.  Res.  Rep.  For.  Res.  Inst.  No.  20,  1  15-118. 


Jokel,  J.  1970.  [THE  FORMATION  OF  FREE  RADICALS  IN 
WOOD  AFTER  IRRADIATION.)  Drev.  Vyskum  (3),  (93-101). 
[Slovak.ru.g.e.,  15  refs.  P.R.] 

Kuvaev,  M.  M.,  Nemirovskii,  V.  D.,  Sokolova,  I.  V.,  Egorov,  A.  E., 
and  Chudakov,  M.I.  1973.  [ANALYSIS  OF  PRODUCTS  FROM 
OXIDATION  OF  POPULUS  LIGNIN.)  Gidroliz  Lesokhim  Prom-st ' 
4:  3-5.  [Ru.] 

Lawniczak,  M.  1972.  [EFFECT  OF  MODIFYING  POPLAR  WOOD 
WITH  ISOCYANATES  ON  SOME  OF  ITS  PROPERTIES.)  Folia 
Forestalia  Polonica,  B  No.  1  1,  67-82  [Pol.ru.e.,  6  ref.| 

Rozmarin,  G.,  and  Popa-Stoicescu,  M.  1972.  [THE  THERMO- 
DESTRUCTION  OF  POPLAR  AND  ITS  CHEMICAL  COM- 
PONENTS.) Celuloza  Hirtie  21  (3):  145-153.  [Rum.e.| 

Simionescu,  C,  and  Corlateanu,  E.  1970.  [STUDY  OF  FIBROUS 
CELLULOSIC  MATERIAL.  THE  FLUFF  OF  POPLAR  TREES.) 
Cellul.  Chem.  Technol.  4   (2):  165-193.  [F.) 

Simionescu,  C,  and  Coralateanu,  E.  1971.  [STRUCTURA  SUPRA- 
MOLECULARA  A  CELULOZEI;  STUDY  OF  SOME  NEW 
FIBROUS  CELLULOSIC  MATERIAL:  FLUFFY  MASS  OF 
POPLAR.  3.  SUPRAMOLECULAR  STRUCTURE  OF  THE  PULP.) 
Celuloza  Hirtie  20  (3):  108-1  18.  [Rum.e.) 

Simionescu,  C,  Rozmarin,  G.,  Cernatescu-Asandei,  A.,  and  Popa- 
Stoicescu,  M.  1972.  [THE  STUDY  OF  THE  RADIOLYTICAL 
MODIFICATIONS  OF  THE  POPLAR  WOOD  AND  ITS  CHEMICAL 
COMPOSITION.)  Celuloza  Hirtie  21  (7):  370-376.  jRum.e.) 

Zaiasky,  H.  1972.  ISOLATION  AND  CHARACTERISTICS  OF 
SCLERIDLIKE  CELLS  IN  SAPWOOD  OF  PINUS  AND  POPULUS. 
Information  Report,  Northern  Forest  Research  Centre,  Canada,  No. 
NOR-X-48,  14  pp.  [E.,  13  ref.) 
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Anonymous.  1965.  jCHEMISTRY  AND  BIOCHEMISTRY  OF 
LIGNIN,  CELLULOSE,  AND  HEMICELLULOSES. )  Proceedings  of 
the  International  Symposium  at  Grenoble,  July  1964.)  Imprimeries 
Reunies,  Chambery.  pp.  509.  Many  refs.  [F.G.E.)  P.R. 

Anonymous.  1971.  [CHEMICAL  STUDY  OF  POPLAR  IN  THE 
RUMANIAN  SOCIALIST  REPUBLIC.  V.  PHYSICAL  CHEMISTRY 
OF  POPLAR  LIGNIN.)  Celuloza  si  Hirtie  20  (6):  261-265.  [Rum.) 


Ferrari,  G.  1967.  WITHIN-TREE  VARIATION  OF  WOOD 
CHEMICAL  COMPOSITION  IN  POPULUS  X  EURAMERICANA. 
Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ.,  Munich  1967  Pt.  IX, 
Sect.  41,  (300-24).  [32  refs.  [E.e.).) 

Reviews  the  literature  and  presents  results  of  an  investigation  on 
changes  in  the  main  cell-wall  constituents  of  three  18-year-old  P.  X 
euramericana  from  a  stand  near  Rome. 

Ferrari,  G.  1968.  [VARIATIONS  IN  THE  CHEMICAL  COM- 
POSITION OF  WOOD  WITHIN  THE  STEM,  IN  POPULUS  X 
EURAMERICANA.)  Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  10  (1): 
1  1-26.  )30  refs.  jlt.it.e.e.) .) 

Fukuda,  T.,  et  al.  1969.  (STUDIES  ON  THE  ENZYME  IN 
CAMBIAL  ZONE.  II.  SEASONAL  CHANGES  IN  THE 
ACTIVITIES  OF  PHENYLALANINE  AMMONIA-LYASE  AND 
PEROXIDASE,  RATE  OF  GROWTH  AND  RATE  OF  LIGNIFICA- 
TION.)  J.  Jap.  Wood  Res.  Soc.  15  (4):  182-7.  [14  refs.  [Jap.jap.e.j 
P.R.) 

In  Populus  eiiroamerica[naJ  and  Chamaecyparis  obtusa  the  activity 
of  phenylalanine  ammonia-lyase  in  the  cambial  zone  increases 
rapidly  in  early  June,  reaches  a  maximum  at  the  end  of  June,  then 
decreases.  Peroxidase  activity  shows  no  significant  changes.  Rates  of 
lignification  and  of  growth  of  the  same  tissues  follow  the  same 
pattern  as  the  phenylalanine  ammonia-lyase  activity. 

Giurcanu,  C,  and  Anton,  I.  1973.  (A  STUDY  OF  SOME 
METHODS  OF  DETERMINING  THE  LIGNIN  CONTENT  OF 
FIBROUS  RAW  MATERIALS  AND  SEMI-MANUFACTURED 
PRODUCTS  FROM  VARIOUS  SOURCES.)  Celuloza  si  Hirtie 
22  (6):  233-236  +  smries.  )  Ro.f.e.de.ru.,  4  ref.  BLL) 

Mori,  I.,  and  Terashima,  N.  1971.  BIOSYNTHESIS  OF  P- 
HYDROXYBENZOIC  ACID  IN  POPLAR  LIGNIN.  J.  Jap.  Wood 
Res.  Soc.  17  (7):  31  1-2.  )E.,  5  ref.  PR) 

Possible  biosynthetic  pathways  were  examined  by  measuring  the 
incorporation  of  radioactivity  in  p-hydroxybenzoic  acid  via  specifi- 
cally labelled  precursors. 

Petrov,  S.  A.,  and  Rjazanceva,  P.  A.  1967.  jGEOGRAPHICAL  AND 
INDIVIDUAL  VARIATION  IN  THE  CELLULOSE  CONTENT  OF 
WOOD  OF  POPLARS  IN  KAZAKHSTAN.)  Trudy  Kazahskogo 
Naucno  —  Issledovatel'skogo  Instituta  Lesnogo  Hozjajstva  (6), 
(214-20).  jRu.j 

Polcin,  J.,  and  Karhanek,  M.  1964.  [EFFECT  OF  IONIZING 
RADIATION  ON  WOOD:  OBSERVATION  OF  THE  MORPHO- 
LOGICAL STRUCTURE  WITH  THE  AID  OF  ELECTRON 
MICROSCOPY. I  Holzforschung,  Berlin  18(4):  102-8.  17  refs. 
(G.g.e.)  P.R. 

Irradiation  of  Spruce,  Beech,  and  Poplar  wood  with  y-rays  (up  to  5 
X  10^  radj  caused  no  significant  changes  on  the  cell-wall  surface 
observable  by  electron  microscopy.  When  irradiated  wood  was 
mechanically  disintegrated,  however,  the  morphological  structure 
broke  down  rapidly. 

Riscuta,  S.,  and  Sasu,  C.  1971.  [QUALITATIVE  STUDY  OF  THE 
CHEMICAL  COMPOSITION  OF  POPLAR  SPECIES.)  Bui.  Inst. 
Polit.  Brasov  (Ser.  B:  Econ.  for.)  No.  13.  (327-32).  (Ro.e.,  3  ref.) 
The  total  yield  and  qualitative  composition  of  sugars  obtained  by 
hydrolysis  of  wood  (from  one  stem  of  Rumanian  Populus  'Robusta' 
aged  19  years)  with  5%  H2SO4  differed  between  the  N.,  S.,  E.  and 
W.  quarters  of  the  stem  and  between  sapwood  and  heartwood. 

Saleh,  T.  M.  1966.  RADIOAUTOGRAPHY  OF  PLANT  TISSUES 
USING  TRITIUM-LABELED  LIGNIN  PRECURSORS.  Abstr.  of 
thesis,  in  Dissert.  Abstr.  27B  (3),  (660).  (O.R.S.) 
Tritiated  precursors  were  applied  under  the  bark,  through  needles, 
or  through  cut  ends,  and,  after  a  period  of  metabolism,  radio- 
autograms  were  prepared  for  (a)  Cottonwood,  (b)  Douglas  Fir  and 
(c)  wheat. 

Sandermann,  W.,  Schlink,  C,  et  al.  1970.  ]  REACTIONS  OF  WOOD 

AND     WOOD     COMPONENTS     WITH     DICARBOXYLIC     ACID 

ANHYDRIDES.    II.   THE    REACTION   OF   SPRUCE  WOOD  AND 

CELLULOSE      WITH      MALEIC      AND      SUCCINIC      ACID 

ANHYDRIDE.)    Papier,  Darmstadt   24(4):    187-92.   jG.e.f.,  4  refs. 

P.O.) 

Presents  data  on  Spruce  wood  and  recapitulates  data  on  Poplar. 

Shafizadeh,  F.,  McGinnis,  G.  D.,  and  Philpot,  C.  W.  1972. 
THERMAL  DEGRADATION  OF  XYLAN  AND  RELATED 
MODEL  COMPOUNDS.  Carbohyd.  Res.  25  (1):  23-33. 
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Shimada,  M.,  Fushiki,  H.,  and  Higuchi,  T.  1973.  MECHANISM  OF 
BIOCHEMICAL  FORMATION  OF  THE  METHOXYL  GROUPS  IN 
SOFTWOOD  AND  HARDWOOD  LIGNINS.  Mokuzai  Gakkaishi 
(Journal  of  the  Japan  Wood  Research  Society)  19(1):  13-21 
[E.jap.,  33ref.  PR) 

Simionescu,  C,  Cernatescu-Asandei,  A.,  Grigoras,  M.,  and 
Rozmarin,  G.  1971.  [CHEMICAL  STUDY  OF  POPLAR  IN  THE 
RUMANIAN  SOCIALIST  REPUBLIC.  V.  PHYSICAL  CHEMISTRY 
OF  POPLAR  LIGNIN.]  Celuloza  si  Hirtie  20  (6):  261-265  [Ro.,  11 
ref.) 

Thieme,  H.,  and  Beneke,  R.  1970.  DIE  PHENOLGLYKOSIDE  DER 
SALICACEEN.  7.  USER  DIE  GLYKOSIDRUHRUNG  EINHEIMIS- 
CHER  BZW.  IN  MITTELEUROPA  KULTIVIERTER  POPULUS- 
ARTEN.  Pharmazie,  Berlin  25,  780-789.  Ref.  in  Ber.  Biochem. 
Biologie,  Berlin  347  (1971),  4,  S.3S6. 

Venverloo,  C.  J.  1971.  [THE  LIGNIN  OF  POPULUS  NIGRA  L.  CV. 
'ITALIC A'  AND  SOME  OTHER  SALICACCAE.|  Holzforschung 
25  (1);  18-24.  (E.de.,  1  3  ref.  PR] 

The  proportions  of  syringaldehyde,  vanillin  and  p-hydroxybenzoic 
acid  formed  on  oxidation  with  nitrobenzene  of  lignin  from  various 
parts  of  the  stem  of  the  Lornbardy  Poplar  (mature  and  young 
secondary  xylem,  primary  xylem  and  spiral  thickenings  from 
primary  xylem,  phloem  fibres,  periderm,  callus  cultures  and 
tracheids  isolated  from  callus  cultures)  were  determined. 


813.2 

Levitin,  N.  1970.  THE  EXTRACTIVES  OF  BIRCH,  ASPEN,  ELM 
AND  MAPLE:  REVIEW  AND  DISCUSSION.  Pulp  Paper  Mag.  Can. 
71  (16,  Aug.  21),  (81-4).  [34  refs.] 

Reviews  world  literature  on  the  amount  and  composition  of  the 
extractives,  and  discusses  the  possible  effect  of  some  of  them  on  the 
discoloration  of  wood. 

Rendos,  F.  1964.  [STUDY  OF  NITROGENOUS  SUBSTANCES  OF 
WOOD.  1.  CHANGES  IN  THE  N  CONTENT  OF  WOOD  DURING 
THE  YEAR.)  Drev.  Vyskuin  (2),  (57-61).  17  refs.  [Slovak.slovak. 
ru.g.e.l  P.R. 

Tabulates  the  contents  of  N  during  the  year  in  buds,  branches,  and 
outer  and  inner  stem  wood,  of  Beech  and  Spruce  (45-50  years  old) 
and  Poplar  (8-10  years). 

Rendos,  F.,  and  Domansky,  R.  1966.  [STUDY  OF  NITROGENOUS 
SUBSTANCES  OF  WOOD.  2.  CHARACTER,  ISOLATION  AND 
CLASSIFICATION  OF  THE  NITROGENOUS  SUBSTANCES  OF 
WOOD.)  Drev.  Vyskum  (2),  (67-73).  (7  refs.  [Slovak.slovak.ru.g.e.| 
P.R.I 

The  extraction,  paper-electrophoresis,  and  paper-chromatography 
techniques  used  in  studying  the  proteins  from  peripheral  wood  of 
Populus  X  robusta  and  Fagus  sylvatica  are  described. 


813.9 

Rypackova,  M.,  and  Tichy,  V.  1971.  [THE  PRESENCE  OF  FREE 
RADICALS  IN  WOOD  DECAYED  BY  FUNGI.]  Drevarsky  Vyskum 
16  (1/2):  123-133  [De.es.ru.e.,  31  ref.  PR] 

Presents  and  discusses  data  on  the  contents  of  intermediate  free 
radicals  of  semiquinone  structure,  determined  on  the  basis  of 
electron  spin  resonance,  in  Spruce,  Silver  Fir  and  Poplar  wood 
decayed  by  Ganoderma  applanatum,  Serpula  lacrimans  fMerulius 
lacrymans],  Pomes  marginatus.  Porta  cinerascens  and  Phellinus 
pilatii. 

815  EFFECT  OF  GROWTH  FACTORS  ON 
STRUCTURE  AND  PROPERTIES 

Babos,  K.  1969.  [FIBRE  LENGTH  AND  DENSITY  RELATED  TO 
POSITION  IN  THE  ANNUAL  RING  IN  POPULUS  'ROBUSTA.' 
Faip.  Kutatas.  (20112).  [Hu.ru.e.g.,  7  refs.  P.R.] 

A  study  of  wood  from  24-year-old  stems,  on  the  interrelations  of 
fibre  length  and  density,  and  of  the  relation  of  both  to  age,  position 
in  tree,  and  position  in  the  annual  ring  (early,  intermediate,  and  late 
wood).  There  was  a  tendency  for  density,  fibre  length  and  fibre  %  to 
increase  from  early  to  late  wood. 

Evrard,  R.  1964.  [THE  QUALITY  OF  POPLAR  WOOD  IN 
RELATION  TO  ECOLOGICAL  FACTORS.]    Bull.  Soc.  For.  Belg. 


71  (4):  189-222  -H  1  photo).  2  refs.  [F.f.] 

Summarizes  research  on  the  effects  of  site  factors  on  the  technologi- 
cal qualities  of  Poplar  (mainly  Populus  X  robusta)  grown  for  match 
stock.  Soil  type  was  of  outstanding  importance,  and  type  of  ground 
cover  was  also  influential. 

Griffioen,  K.  1968.  [FIBRE  DIMENSIONS  AND  SOME  PHYSICAL     f 
PROPERTIES  OF  POPULUS  'ROBUSTA'.]    Populier,  Wageningen|Bftt 
5  (4):  55-9.  [Du.du.J 
Wood  samples  from  3  stems  of  a  1  946  plantation  were  studied. 

Jayme,  G.,  Schenk,  U.,  and  RothameL  L.  1968.  [REGULAR 
CHANGES  IN  PROPERTIES  WITHIN  A  SINGLE  POPLARi 
STEM.]  Transl.  Dep.  For.  Can.  No.  228,  pp.  21.  [11  refs.  8  this. 
Transl.  by  A.  Kuechler  and  J.  L.  Keays  from  Papier,  Darmstadt! 
1949  3  (1/2)  (1-7).| 


Laing,  P.  B.,  Welle,  B.J.  H.  ter,  and  Griffioen,  K.  1972.  [SOME 
ANATOMICAL  DATA  ON  JUVENILE  WOOD  IN  POPLARS.] 
Populier  9  (1):  13-6.  (NI.e.,  23  ref.] 
Gives  data  on  fibre  length,  cell-wall  thickness,  and  lumen  diameter 
in  wood  samples  from  a  height  of  1  m  on  the  NE  and  SW  side  of 
stems  of  Populus  'Oxford'  and  P.  'Gelrica'. 

Mutibaric,  J.  1967.  [CHARACTERISTICS  OF  THE  WOOD  OF 
VARIOUS  POPLAR  SPECIES  ON  NORMAL  CARBONATE 
ALLUVIAL  SOILS.]  Topola,  Beograd  11(61/64):  171-81.  [Serb, 
serb.e.e.] 

Gives  graphs  and  tables  showing  the  fibre  dimensions  (length, 
breadth  and  lumen  diam.),  density,  shrinkage,  fibre  saturation  point, 
and  number  of  pores,  in  samples  taken  at  breast  height  or  at  the  fl 
base  of  the  crown  from  2-  to  5-year  trees  of  7  cultivars  of  Populus  X  i 
'canadensis' growing  in  depressions  or  on  elevated  sites. 

Mutibaric,  J.   1969.  (MORPHOLOGICAL  CHARACTERISTICS  OF    n 
WOOD     FIBRES    AND     DENSITY    OF    JUVENILE    WOOD    OF§ii 
HYBRID   BLACK  POPLARS.]    Topola   13(75/76):  42-7.   [Serb.e.^ 
19  refs.] 

Tabulates  and  graphs  data  on  fibre  morphology  and  wood  density  of 
4-  and  5-year  trees  of  8  clones  grown  in  Jugoslavia. 


Mutibaric,  J.  1971.  COMPARATIVE  QUALITATIVE  RELATION 
SHIPS  OF  WOOD  PROPERTIES  OF  EURAMERICAN  POPLARS. 
DIMENSIONS  OF  WOOD  FIBRES  AND  SPECIFIC  GRAVITY 
Silvae  Genet.  20  (5/6):  199-204.  [1  1  ref.] 

Fibre  morphology  and  density  were  examined  in  juvenile  wood  of  8 
cultivars  of  P.  X  'canadensis'  planted  on  alluvial  soil  in  the  basin  of 
the  R.  Danube,  near Novi  Sad,  Yugoslavia. 


Nicholls,   J.W.  P.    1973.  WOOD  QUALITIES  IN  POPLAR   FROM 

NORTHERN  VICTORIA.  Australian  Forestry  36  (2):  91-99  [E.,  11 

ref.] 

Describes  a    study    on    wood   samples  from    24-year-old    trees   of 

Populus   'Robusta   (Grafton  hybrids),  and   the  'Smooth  bark'  and 

'Rough    bark'   varieties   of  P.   deltoides  var.   angulata,  growing  in 

irrigated  plantations  in  northern  Victoria. 

Sacre,  E.  [1964.]  [THE  RELATIONS  BETWEEN  THE  PHYSICAL 
AND  MECHANICAL  PROPERTIES  OF  POPLAR  WOOD  AND 
THE  WIDTH  OF  ANNUAL  RINGS.]  In  Proc.  Mtg.  Sect.  41  Int.( 
Union  For.  Res.  Organ.,  Madison  1963  (Working  group  on  woodt 
quality:  sub-group  on  microscopic  characteristics)  pp.  9  +  smries.  -f 
7  gphs.  [F.e.g.] 

Stojanov,  V.,  and  Encev,  E.  1965.  [PHYSICAL  AND  MECHANI 
CAL  PROPERTIES  OF  WOOD  OF  POPULUS  X  REGENERATA 
GROWN  AWAY  FROM  WATERCOURSES.]  Gorskostop.  Nauka, 
Sofija  2  (1):  75-82.  [5  refs.  [Bulg.ru.g.j .] 
Tabulated  data  from  tests  on  7  stems  from  a  lowland  site  and  S 
stems  from  a  slope,  all  aged  20  years  and  grown  away  from 
watercourses,  show  that  wood  properties  are  inferior  to  those  of, 
trees  growing,  e.g.,  on  an  island  in  the  Danube. 

Waugh,  G.  1972.  GROWTH  STRESSES  -  GENETIC  AND 
ENVIRONMENTAL  INFLUENCES.  Forest  Products  Newsletter, 
CSIRO  No.  389,  3-4  [E.| 

Briefly  describes  the  determination,  by  non-destructive  techniques, 
of  the  growth  stresses  in  peripheral  woody  tissue  in  standing  trees, 
and  discusses  the  results  of  a  study  of  such  stresses  in  plantation- 
grown  trees  of  eight  clones  of  Populus  deltoides  and  its  hybrid  (with 
P.  nigra)  P.  X  euramericana  fP.  X  canadensis]  at  four  localities  in 
Victoria  and  New  South  Wales. 
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82  CONVERSION,  SHAPING,  ASSEMBLY  AND 
FINISHING  OF  WOOD:  GENERAL 

821  BARKING 

uola,  R.  A.,  and  Erickson,  J.  R.  1973.  COMPRESSION  DEBARK- 
NG  OF  WOOD  CHIPS.  USDA  Forest  Service  Research  Paper, 
forth  Central  Forest  Experiment  Station  No.  NC-8S,  11  pp.  (E.,  6 

f.J 

leports  trials  of  a  roller-grinding  process  on  fresh  chips  of  Aspen, 
lard  Maple,  Pinus  banksiana,  and  P.  taeda,  to  determine  the 
ifluence  of  several  variables  on  bark  removal  and  wood  recovery  in 
ne  pass  through  the  machine. 

revost,  J.  1965.  [BARKING  OF  SMALL  WOOD  OF  BROAD- 
,EAVED  SPECIES.]  [Publ.j  FAO/ECE  Jt.  Comm.  Working  Tech. 
lo.  LOG/SYMPOSIUM  2/5,  pp.  9.  [F.] 

1«  account  of  experiments  in  barking  pulpwood  made  by  the 
'ociete  Calaisienne  des  Pates  a  Papier,  and  leading  to  the 
evelopment  of  a  special  installation. 

822  SAWS  AND  SAWING  (DESCRIPTION  AND 

INVESTIGATIONS  OF  INDIVIDUAL  MACHINES  AND 

THEIR  FUNCTIONS) 

:ividini,  R.  1970.  ["RU-HO"  SYSTEM  USED  IN  SAWING  TEST 
/ITH  POPLAR  AND  EUCALYPTUS  WOOD.]  Indus.  Legno. 
2(3):  2802-2808.  [It.] 


Isizmadia,    P.    1969.    (PROCESSING    OF   HUNGARIAN-GROWN 
OPLARS  IN  SAWMILLS.]    Faip.   Kutatas.   (75-82).  (Hu.ru.e.g.,  2 
«l|efs.  P.R.I 

Jiscusses  sawing  tests  on  Populus  'Marilandica,'  P.  'Serotina' and  P. 
Robusta'  with  different  sawblades.  Costs  of  conversion  were  higher 
han  for  softwood,  but  this  was  offset  by  the  lower  cost  of  the 
imber.  Surface  quality  was  no  worse. 


823  PLANING,  CUTTING  OF  MOULDINGS. 

CHISELLING,  MORTISING  AND  TENONING. 

BORING. TURNING 


lel'Nikov,  A.  V.  1968.  (INVESTIGATION  OF  THE  PROCESS  OF 
IILLING  DENSIFIED  WOOD  AT  INDUSTRIAL  CUTTING 
FEEDS.]  Nauc.  Trud.  Leningr.  Lesotch.  Akad.  No.  111,(107-14). 
6refs.  [Ru.].| 

'itudies  were  made  on  a  thicknesser  cutting  Birch  and  Aspen  wood 
1  the  natural  state  or  compressed  by  30%  or  50%. 

ahUtzsch,  G.,  and  Jostmeier,  H.  1964.  [KNIFE  WEAR  WHEN 
IILLING  PARTICLE  BOARD.]  Holz  Roh-  u.  Werkstoff  22  (4): 
39-46.4  refs.  [G.e.]  P.R. 
I  study  of  cutting  forces  required  and  of  the  state  of  knives  when 
billing  3-layer  Pine  boards  and  boards  with  a  Poplar  core  and  Pine 
uter  layers,  at  different  speeds. 

824  FORMSOF  JOINT.  JOINING 
AND  ASSEMBLY 

umeghy,  G.,  and  Szalay,  L.  1973.  (POSSIBILITIES  OF  USING 
iUNGARIAN  WOOD  SPECIES  IN  THE  CONSTRUCTIONAL 
OINERY  INDUSTRY.]  In  Faipari  Kutatasok  1972.  pp.  149-169 
Hu.ru.e.de.,  TRADA] 

'hows,  with  structural  diagrams,  how  Poplar  can  be  used  in  doors 
nd  windows  as  a  substitute  for  Pine  in  various  components  not 
Hrectly  exposed  to  weather,  e.g.  as  a  backing  glued  to  an  exterior 
Hne  component.  It  is  concluded  that  up  to  J6-2I%>  of  Pine  could  be 
eplaced  by  Poplar. 

824.7 

*Iutibaric,   J.    1966.   (THE  JOINT  STRENGTH  OF  GLUED  WIN- 

)OW    COMPONENTS    FROM    CONIFERS    AND    FAST-GROWN 

lARDWOODS.J     Topola,     Beograd     10(59/60):     51-6.     (2     refs. 

Serb.e.).] 

Vood  used  in  the  study  was  from  Abies  alba  (age  90-120  years), 

Salix    Alba     (40   years)  and  several  hybrid  Black  Poplars  (14-16 

'ears). 

824.8 

Troughton,  G.E.  1968.  RELATIVE  EFFECT  OF  STRESS  ON 
GLUE/WOOD  BONDS.  Bi-m.  Res.  Notes  Dep.  For.  Can.  24  (3):  25. 


[Iref.] 

The  factor  of  stress  is  dependent  on  the  tree  species  and  is  more 

important  in  bond  failure  in  Douglas  Fir  than  in  Poplar. 

Zenkteler,  M.  1966.  (INVESTIGATIONS  ON  THE  SUITABILITY 
OF  VARIOUS  WOOD  SPECIES  FOR  COLD  GLUING.]  Folia  for. 
polon.  (Drzewn.)  No.  7,  (5-62).  [  79  refs.  [Pol.ru.e.] .] 
Four  softwoods  and  eleven  hardwoods  (all  native  to  or  naturalized 
in  Europe)  and  four  kinds  of  cold-setting  glue  were  investigated  by 
comparing  glue-line  strength  with  that  of  solid  wood. 

826  PEELING,  SLICING.  TRIMMING  AND  EDGING 
OF  THIN  SHEETS. 

Anonymous.  1973.  JRESULTS  OF  SOME  PEELING  TRIALS  [ON 
POPLARS].]  Revue  Forestiere  Francaise  25  (4):  315-316.  [F.] 
Tabulates  and  briefly  discusses  data  from  peeling  trials  on  logs  of  14 
Poplar  clones  grown  in  the  Dordogne  and  in  northern  France. 

827  BENDING.  MOULDING  (OTHER  THAN 
BY  CUTTING) 

Labsky,  O.  1973.  THE  INFLUENCE  OF  MOISTURE  CONTENT 
AND  PRESSURE  UPON  SOME  CHEMICOPHYSICAL  CHANGES 
IN  WOOD  WHILE  MODIFIED  WITH  GASEOUS  AMMONIA. 
Drevarsky  Vyskum  18  (2):  103-1  15.  [E.sk. ru.de.,  2  8  re f.  PR) 
Tabulates  and  discusses  data  from  tests  in  which  Beech,  Poplar  and 
Spruce  sawdust  of  0-50%  moisture  content  was  treated  with  gaseous 
NH^  at  pressures  of  3  and  7  kp/cm-.  All  treatment  effects  were 
more  marked  in  Beech  and  Poplar  than  in  Spruce. 

83  TIMBER  MANUFACTURING  INDUSTRIES 
AND  PRODUCTS 

Anonymous.  1969.  [DISCUSSION  ON  THE  MECHANICAL  AND 
CHEMICAL  UTILIZATION  OF  PLANTATION-GROWN  POPLAR 
AND  WILLOW  WOOD  IN  JUGOSLAVIA.]  Topola  13(73/74: 
3-57.  (Serb.f.) 

Gives  the  text  of  papers  and  discussions  at  a  meeting  on  25  July 
1969  in  Jugoslavia,  where  the  annual  cut  of  plantation-grown  Poplar 
and  Willow  will  average  1-1/2  million  cu.m.  in  the  period  1970-79, 
and  the  requirement  in  1985  is  estimated  at  2,347,000  cu.m.  per 
annum. 

Coorens,  P.  J.  H.  1969.  (THE  USE  OF  POPLAR  WOOD  IN  THE 
PACKING  INDUSTRY.]  Populier  6  (3):  42-43.  [Du.] 

Hilf,  H.  H.  1965.  [THE  UTILIZATION  OF  SMALL  POPLAR 
WOOD. I  Forst-  u.  Holzw.  20(1):  3-10.  33  refs.  [G.g.]  3  photos.  1 
drawing,  4  dgms.  6  gphs.  2  tbis. 

Kepsta,  D.  1969.  [POPLAR  WOOD  A  SUITABLE  RAW- 
MATERIAL  FOR  BOX  PRODUCTION.]  Drevo  24(2):  48-51. 
ICZ.J 

Murphey,  W.  K.,  and  L.  E.  Rishel.  1969.  RELATIVE  STRENGTH 
OF  BOARDS  MADE  FROM  BARK  OF  SEVERAL  SPECIES. 
Forest  Prod.  J.  19  (I):  52. 

A  series  of  particleboards  was  made  from  nine  species  of  eastern  tree 
barks  to  gain  information  on  the  relative  strength  of  hark  boards 
compared  to  a  laboratory  produced  aspen  Jlakehoard. 

Repka,  P.  1970.  [CREATION  OF  PRECONDITIONS  FOR  THE 
ECONOMIC  UTILIZATION  OF  POPLAR  WOOD.]  Drevo  25  (9): 
244-245.  [Cz.] 

Venier,  G.  1969.  [FORECAST  OF  THE  QUANTITATIVE 
COURSE  OF  INDUSTRIAL  CONSUMPTION  OF  POPLAR.]  Agr. 
Venezie.  23(3):  207-215.  [It.] 

831  FUELWOOD  AND  VARIOUS  TYPES 
OF  ROUGH  TIMBER 

Chudinov,  B.  S.,  and  Sokolov,  P.  V.  1971.  CALCULATION  OF 
THE  SHRINKAGE  OF  FUELWOOD  DURING  STORAGE  IN 
STACKS.  In  Issledovanie  drevesiny  i  materialov  na  ee  osnove. 
Krasnoyarsk,  USSR,  Institut  Lesa  i  Drevesiny,  pp.  74-77. 

832  MILLS.  THEIR  FUNCTIONS  AND  PRODUCTS 

Boeykens,  G.  1973.  [THE  USE  OE  POPLAR  WOOD  BY  THE 
MATCH  INDUSTRY.]  Report  of  the  Regional  Poplar  Congress, 
Wageningen,  the  Netherlands.  [F.e.] 
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Hendricks,  L.  T.  1969.  PROCEEDINGS,  ASPEN  STUD  SEMINAR. 
School  of  Forestry,  Univ.  of  Minn.  St.  Paul,  Minn.  104  p.  illus. 

Sel<awin,  M.  1970.  |A  LOOK  AT  THE  ITALIAN  POPLAR 
INDUSTRY.  SCHWEIZ  Z  FORSTWESEN.]  121(11):  824-834. 
IG.l 


832.10 

Gehlen.  1965.  VERWERTUNG  VON  PAPPELSTAMMHOLZ  IN 
DER  SAGE-  UND  HOLZVERARBEITUEGS  INDUSTRIE. 
Holzzucht,  Reinbek  19  (3/4):  S.29,  [2  Abb.] 

832.18 

Kepsta,  D.  1970.  (QUALITY  GRADING  OF  POPLAR  ROUND 
TIMBER  AND  THE  SAWN  TIMBER  YIELD.]  Drevo  25  (7): 
184-187.  [Cz.j 

832.2 

Anonymous.  1966.  BIRCH  &  ASPEN  AS  BUILDING  TIMBERS. 
Plywood  -  A  Quarterly  Journal  devoted  to  the  Indian  Plywood 
Industry  &  Trade  Vol.  1  1,  No.  3,  pp.  119,  Calcutta. 

Homenko,  E.  I.,  and  Septuha,  G.  F.  1967.  [PRODUCTION  OF 
ROTARY  VENEER  AND  PLYWOOD  FROM  POPLAR.)  Derev. 
Prom.  16  (1):  7-9.  (4  refs.  [Ru.J  P.R.] 

A  series  of  experiments  was  made  in  the  Ukraine  on  the  production 
of  veneer  and  plywood  from  Populus  alba,  P.  canescens,  P.  X 
'canadensis',  and  P.  nigra.  Details  given  on  the  production  process 
and  properties  of  the  plywood  show  that  a  high-quality  product  can 
be  obtained. 

Jokersl,  R.  W.,  and  Lutz,  J.  F.  1974.  OAK-COTTONWOOD 
PLYWOOD  -  MINIMUM  CURE  TIME.  U.S.,  Forest  Products 
Laboratory  U.S.D.A.  For.  Serv.  Res.  Pap.  FPL  -231,4  p. 

Konno,  H.,  Suzuki,  T.,  Kudo,  O.,  and  Kurata,  H.  1972.  [YIELD  OF 
CORE-STRIPE  FOR  L  UM  BERCO  RE-PLYWOOD  FROM 
POPLAR.]  Hokkaido  Forest  Prod.  Res.  Inst.  J.  9:  12-14.  [Jap.e.] 

Samek,  J.  1967.  QUALITY  YIELD  IN  THE  PRODUCTION  OF 
ROTARY-CUT  VENEERS.  Transl.  Commonw.  Sci.  Industr.  Res. 
Organ.  Aust.  No.  9214,  1968.  pp.  7.  [8  refs.  Transl.  by  E.  Pichler 
from  Drevo  (9),  (319-21).  [Cz.]  Limited  distribution.] 
Results  of  a  visual  classification  of  Beech,  Poplar,  Pine  and  Fir 
[Spruce?!  veneers  into  5  grades  based  on  defects  that  affect  the 
mechanical  properties  of  the  plywood  show  that  Poplar  produced 
the  smallest  and  Beech  the  largest  proportion  of  high-grade  veneers. 

Steller,  S.  1965.  [COEFFICIENT  OF  COMPRESSION  OF  PLY- 
WOOD.] Drevo  20  (7):  246-8.  8  refs.  [Slovak.ru.e.g.]  P.R. 
Mean  compression  coefficients  were  calculated,  and  found  to  range 
from  1-42%  for  Poplar  at  10  kg./sq.cm.  to  9-99%  for  Scots  Pine  at 
18  kg./sq.cm.  In  all  cases,  compression  was  well  below  the 
prescribed  values. 

SteUer,  S.  1967.  [STRENGTH  PROPERTIES  OF  WATERPROOF 
PLYWOODS  OF  VARIOUS  WOOD  SPECIES,  AND  THEIR 
QUALITY  INDICES.]  Drev.  Vyskum  (4),  (203-14).  [8  refs. 
(Slovak.slovak.ru.g.e.l  P.R.] 

Gives  mean  test  values  obtained  for  the  strength  properties  of  3-,  5- 
and  7-ply  sheets  of  Beech,  Scots  Pine,  Norway  Spruce  and  Poplar. 
Tliese  values  are  then  used  to  calculate  quality  indices  as  described 
previously. 

832.281 

Quiquandon,  B.  1973.  (THE  USE  OF  POPLAR  FOR  SAWING 
AND  ROTARY  VENEER  CUTTING.]  Report  of  the  Regional 
Poplar  Congress,  Wageningen,  the  Netherlands.  (F.e.) 

832.282 

Haber,  J.  1965.  DIE  BEDEUTUNG  DES  PAPPELHOLZES  FUR 
DIE  SPERRHOLZ-  UND  SPANPLATTENINDUSTRIE.  Holzzucht, 
Reinbek  19  (3/4):  27-28. 

Takaya,  N.,  Ogura,  T.,  Nozaki,  K.,  and  Taguti,  T.  1972.  [THE 
PRODUCTION  OF  POPLAR  PLYWOOD.]  Hokkaido  Forest  Prod. 
Res.  Inst.  J.  2:  1-5.  (Jap.e.] 


832.3 

Anonymous.  1965.  [INVESTIGATION  INTO  THE  PROCESSINi' 
OF  3  VARIETIES  OF  CULTIVATED  POPLARS  IN  A  MATCI 
FACTORY  AND  A  CLOG  FACTORY.]  Report  H  65-23  Houtii 
stituut  TNO  (Forest  Products  Research  Institute  TNO),  Delft.  (Du.i 


Adema,     K.     1965.     PAPPELHOLZ     FUR     DIE 
DUSTRIE.  Holzzucht,  Reinbek  19  (3/4):  S.30. 


ZUNDHOLZIN 


Boeykens,  G.  1974.  (THE  USE  OF  POPLAR  WOOD  BY  TH 
MATCH  INDUSTRY. I  Popuher  11  (2):  24-28.  [Nl.|  J 

Describes  the  wood-quality  requirements  for  match  manufactun 
the  yield  in  peeling,  prices  of  Poplar  peeler  logs  in  Belgium,  and  th 
prospects  for  and  factors  affecting  the  use  of  Poplar  wood  in  th 
match  industry  in  the  EEC. 


Covers,  A.,  and  Griffioen,   K.   1965.   [A  STUDY   OF  RECOVER 
FROM   VARIOUS  POPLAR  CULTIVARS  IN  THE  MATCH   ANli; 
WOODEN-SHOE  INDUSTRIES.)   Populier,  Wageningen  2  (4):  9-1 
[Du.l 

In  studies  at  match  factories  in  1961  and  1964  there  was  very  litt$ 
difference    in    total   recovery    ((a)    matchstick    veneers   -i-    (bj   bo  • 
veneers)      between      cys.      'Marilandica',      'Robusta',      'Scrotina 
'Heidemij',  'Keppels  Glorie',  'Gelrica' and  'Regenerata',  but propoi 
tions  of  (a)  and  (b)  varied  widely. 


Jansen,  E.  C.  1974.  [INVESTIGATIONS  ON  THE  SUITABILIT 
OF  WOOD  OF  POPULUS  'DORSKAMP',  'FLEVO'  AND  '924'  FOl 
THE  MANUFACTURE  OF  MATCHES.)  Internal  Report  nr.  6i 
Forest  Research  Station,  Wageningen.  (Du.) 


Ill 

832.5 

Jobling,  J.  1965.  POPLARS:  VARIETAL  STUDIES.  Extr.  fror 
Rep.  For.  Res.  For.  Comm^  Lond.  1963/64,  (40-2). 
A  preliminary  examination  of  the  timber  of  certain  Balsam  Popla~ 
was  undertaken  to  ascertain  their  potential  usefulness  for  the  matci 
industry.  The  clones  tested  were  Populus  'Androscoggin',  P.  'O.P. 
42',  P.  trichocarpa  CF,  P.  tacamahaca  X  P.  trichocarpa  CF,  and  iS 
nigra  X  P.  trichocarpa. 

834  SH(NGLES.  COOPERAGE,  PACKING  CONTAINERS' 
(MANUFACTURE  AND  USE, 

Veldhuyzen,  C.J.  1973.  (DEVELOPMENT  IN  THE  USE  O) 
POPLAR  WOOD  BY  THE  PACKAGING  INDUSTRY  BETWEEf 
1966  AND  1971.)  Populier  10  (1):  3-4.  (Du.| 


836  FURNITURE  AND  CABINET-MAKING 

Dezso,  L.,  and  Gyula,  R.  1970.  [THE  POSSIBLE  SUBSTITUTIO^ 
OF  PINE  TIMBER  WITH  POPLAR  IN  THE  FURNITURE  INDUS 
TRY.)  Faipar  20  (4):  108-109.  (Hu.) 


» 


836.1 


r 


Mutibaric,  Jovan.  1968.  (SUBSTITUTION  OF  CONIFER  WOOI 
BY  POPLAR  AND  WILLOW  WOOD  IN  THE  PRODUCTION  OI 
FURNITURE.)  Novi  Sad  223  p.  illus.  (Croat.) 


839  MISCELLANEOUS 
839.8 


Milleit,  M.  A.,  Baker,  A.  J.,  et  al.  1970.  MODIFYING  WOOD  TC 
INCREASE  ITS  IN  VITRO  DIGESTIBILITY.  Repr.  from  Journa 
of  Animal  Science  [Fort  Collins)  31  (4):  781-8.  ]31  refs.  PR.) 
Among  24  tree  species  studied  for  the  potential  use  of  their  wool 
residues  as  fodder  for  cattle,  the  highest  in  vitro  digestibilities  wen 
shown  by  Aspen  (Populus  spp.),  Fraxinus  nigra  and  Soft  Mapl 
[Acer  rubrum? I  —  32,  71  and  20%  respectively. 

Veresova,  I.  M.,  et  al.  1968.  (USE  OF  SAWDUST  COMPOSTS  A! 

FERTILIZERS    FOR   AGRICULTURAL  AND   FOREST  CROPS.] 

Nauc.   Trud.    Leningr.    Lesotch.   Aka.    No.    110,   (160-4).    )16  refs 

(Ru.l.) 

Tabulates  data  showing  the  improvements  in  yield  and  quality  o. 

lettuce,  potatoes  and  conifer  seedlings  brought  about  by  the  use  o. 

composts  including  Aspen  sawdust,  bark,  and  rotten  wood. 
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84  PRESERVATION  AND  OTHER  TREATMENTS  TO 
AI|j  IMPROVE  THE  PROPERTIES  OF  WOOD. 

0.J  DAMAGING  INFLUENCES 

'  Izlraky,  J.   1974.  A  NEW  METHOD  FOR  TECHNICAL  DRYING 
^1  jiF  POPLAR.  Faipar  24  (10):  292-294.  [Hu.| 

841  WOOD  PRESERVATION 

TWarr,  N.   1970.  WOOD  PRESERVATION.  Repr.  from  New  Zealand 
armer  9  1  (3);  49. 

'ery  briefly  describes  preliminary  tests  of  the  penetration  of  K.33, 
I'"  Cu-Cr-As  preparation  applied  to  barked  posts  and  poles  by  sap 
"^  isplaceinent. 


hiani,  R.  G.  1964.  [STATE  OF  THE  IMPREGNATED-FENCE- 
OST  TRIAL  PLOTS  SET  UP  IN  THE  '25  de  MAYO'  FOREST 
URSERY  4  AND  5  YEARS  AFTER  THEIR  INSTALLATION.) 
(otas  tecnol.  for.  Adm.  Nac.  Bosques,  B.  Aires  No.  24,  pp.  13.  4 
;fs.  [Span. span. I 

ives  the  results  of  tests  of  impregnated  fence  posts  in  service  for 
■5  years.  The  Eucalypts  proved  more  resistant  than  Casuarina 
k^nninghamiana,  while,  Judging  from  these  tests.  Populus  X 
anadensis'  and  Salix  alba  var.  calva  give  less  than  4  years'  useful 
■irvice. 


n 


hiana,    R.  G.    1967.    [THE    DURABILITY    OF   TREATED   AND 
NTREATED     FENCE    POSTS    IN    PLOTS    IN    THE    CITY    OF 
fOfUENOS  AIRES.)    Foil.  tec.  Adm.  Nac.  Bosques,  B.  Aires  No.  31, 
p.  30.  [  15  refs.  [Span.).) 

even  treatments  were  tested  on  18  species  suitable  for  fence  posts, 
reliminary  data  indicate  that  the  diffusion  process,  and  the 
ot-and-cold  method  using  oil-borne  preservatives,  are  cheapest  and 
tost  effective.  Among  untreated  controls  Populus  X  'canadensis' 
as  so  far  proved  less  durable  than  Eucalyptus  spp. 


achelarescu,  F.,  Boiciuc,  M.,  and  Vintila,  E.  1964.  [THE  PRO- 
ECTION  OF  WOOD  USED  IN  MAKING  GREENHOUSE  FLATS 
ND  COLD  FRAMES  FOR  GROWING  VEGETABLES.)  Industr. 
emn.  15  (12):  460-4.  21  refs.  )  Ro.ru. g.f.e.) 

^escribes  experiments  which  indicated  that  a  number  of  hardwoods 
Alder,  Hornbeam,  Beech,  Ash,  Poplar,  Oak,  Elm)  can  be  safely  used 
~)r  this  purpose  if  given  fungicidal  treatment  (J%  PCP  is  recom- 
lended)  and  finished  with  an  enamel  paint. 

into,  J.C.    1964.   [FIRST  RESULTS  ON  THE  DURABILITY  OF 

VIPREGNATED     POSTS     AND     STAKES.)      Bol.     argent,     for. 

2  (235):  9-11.  [Span. span.) 

'ucalypts    were    more    durable    than  Poplar.    The   most  successful 

reservatives    were    CuSo^,    Basilit,    and  ZnCH   mixed   with   alkali 

icarhonates. 

42  TREATMENTS  TO  IMPROVE  THE  RESISTANCE  OF 
WOOD  TO  PHYSICAL  AND  CHEMICAL  AGENCIES 

.wniczak,  M.  1972.  (EFFECT  OF  MODIFYING  POPLAR  WOOD 
/ITH  ISOCYANATES  ON  SOME  OF  ITS  PROPERTIES.)  Folia 
brestalia  Polonica,  B.  No.  1  1  (67-82).  )Pl.ru.ej  6  ref.) 


eall,  F.  C,  Meyer,  J.  A.,  and  Skaar,  C.  1966.  DIRECT  AND  RE 
lEAT  CURING  OF  WOOD-PLASTIC  COMPOSITES.  For.  Prod.  J. 
6(9):  99-106.  ]  11  refs.) 

>ven-dry  sapwood  of  Aspen  (Populus  sp.)  and  Basswood  (Tilia  sp.j. 
npregnated  with  methyl  methacrylate  fusing  various  organic 
eroxides  to  initiate  polymerization),  was  subjected  to  direct 
eating  in  a  bath  at  68°  C.  and  R.F.  heating  to  90-98°;  this  resulted 
.1  66  and  51%  polymer  volume  retention  respectively. 

iillwald,  W.,  and  Lehmann,  G.  1967.  )IMPROVEMENT  OF  WOOD 
"OR  PARTICULAR  USES  BY  IMPREGNATION  WITH  UREA- 
"ORMALDEHYDE  RESINS.)  Holztechnol.,  Dresden  8  (4);  27S-8. 
3  refs.  jG.g.ru.e.)  P.R.) 

imilar  impregnation  treatments  of  soft  hardwoods  used  in  pattern 
taking  (including  Poplar,  Birch  and,  in  particular.  Alder)  produced 
imilar  positive  effects  on  sorption  and  swelling,  resistance  to 
brasion  and  fire,  and  strength  properties. 

esek,  M.,  Jarkovsky,  J.,  and  Pultar,  F.  1969.  ]  RADIATION 
OLYMERIZATION  OF  METHYL  METHARCRYLATE  IN 
/GOD.  EFFECT  OF  ORGANIC  HALOGEN  COMPOUNDS  ON 
HE  RATE  OF  POLYMERIZATION.)  Chemicky  Prumysl.  Praha 
9(11):    503-6.   |Cz.,   II   refs.   From  ahstr.  in  J.  appl.  Chem.   1970 


20  (3),  (i  168).  O.R.S.) 

In  a  study  of  Spruce,  Pine,  Poplar  and  Beech,  polymerization  rates 
were  increased  in  the  presence  of  halogen-containing  organic 
compounds  and  also  increased  with  increasing  m.c. 


Varga,  S.,  et  al.  1967.  (RADIATION  POLYMERIZATION  OF 
STYRENE  AND  ACRYLONITRILE  IN  POPLAR  WOOD.)  Drev. 
Vyskum  (3),  (143-50).  ]  15  refs.  [Slovak.slovak.ru.g.e.j  P.R.) 
Describes  studies  on  the  physical  and  mechanical  properties  of 
Populus  X  marilandica  wood  impregnated  with  styrene  or  acrylon- 
itrile  and  then  exposed  to  CO^'"  radiation  (at  doses  of  0-S-l 5  Mradj 
to  induce  polymerization. 

844  ATTACK  BY  PLANT  ORGANISMS 

Manka,  K.,  Gierczak,  M.,  and  Kowalski,  S.  1972.  (PENETRATION 
INTO  SOAP  OF  FUNGI  FROM  WOOD  PACKING.)  Prace  Komisji 
Nauk  Rolniczych  i  Komisji  Nauk  Lesnych  34:  1  2  1-125.  (PI. e.,  3  ref. 
NLLI 

Lists  33  species  of  fungi  isolated  from  soap  and /or  the  Poplar  slats 
in  which  the  soap  was  packed.  The  fungi  found  most  frequently  in 
both  substrates  were  Penicillium  spp.,  Rhozopus  nigricans  and 
Mucor  spine'scens. 

Plavsic,  V.  1967.  [THE  BIOLOGY  OF  FUNGI  CAUSING  DIS- 
COLORATION ON  WOOD  OF  POPLARS  OR  WILLOWS.)  Topola, 
Beograd  1  1  (61/64):  1  56-60.  [  1 8  refs.  ( Serb.serb.e. )  3  this.) 
The  fungi  causing  discoloration  in  20%  of  the  logs  in  pulpwood, 
veneer  and  sawlog  yards  are  Fungi  imperfecti  and  Ascomycetes. 
Their  metabolic  products  include  amylolytic  and  oxidation  enzymes 
and  cellulose. 

844.1 

Pinheiro,  A.  C.  1971.  (BLUESTAIN  IN  POPLAR  WOOD.)  (Publi- 
cacao,)  Instituto  de  Investigacao  Agronomica  de  Angola  (IIAA) 
(Serie  Cientifica).  Nova  Lisboa  No.  2  1,  pp.  vi  +  39  -i-  8  plates. 
(Pt.e.f.   42  ref.  I 

Presents  the  results  of  studies  of  wood  in  Portugal,  giving 
information  on  the  fungi  isolated,  the  reduction  of  static  and  impact 
bending  strength  in  affected  wood,  and  chemical  treatments  for  the 
control  of  bluestain. 

Pinheiro,     A.  C.  A.      1971.     BLUE-STAIN     IN     POPLAR    WOOD. 
Material  und  Organismen  6  (2):  93-100.  (  E.de.f.es.,  1  ref.  PR) 
The  three  species  of  fungi  mainly  responsible  for  bluestain  in  Poplar 
in   Portugal    were  found   to   be  Hendersonula  sp.,   Botryosphaeria 
obtusa  and  Botryodiplodia  theobromae. 

844.2 

Anonymous.  1966.  CHEMICAL  MODIFICATION  OF  WOOD  BY 
ORGANISMS.  Mater,  u.  Organ.,  Berl.;  Suppl.  No.  1  (Holz  und 
Organismen),  (88-196).  [  181  refs.  (E.F.  or  G.e.f.g.).) 

Costa,  E.W.  B.  da,  and  Kerruish,  R.  M.  1964.  TOLERANCE  OF 
PORIA  SPECIES  TO  COPPER-BASED  WOOD  PRESERVA  I  IVES. 
For.  Prod.  J.  14  (3):  106-12.  18  refs. 

Of  35  species  (57  isolates),  no  white-rot  but  most  brown-rot  species 
were  highly  resistant  to  Cu  chromate  and  CUSO4  and  four,  including 
P.  vaillantii  and  P.  incrassata,  also  to  Cu-Cr  arsenate. 

Curikova,  E.  K.  1967.  (COMPARATIVE  RESISTANCE  OF  THE 
WOOD  OF  POPLARS  TO  CONIOPHORA  CEREBELLA.l  Lesn.  Z.. 
Arhangel'sk  10  (3):  1  20-2  +  6  gphs.)  [  14  refs.  [Ru.|.) 
Graphs  wood  weight  losses  up  to  90  days  in  soil /wood  tests  on 
specimens  of  Populus  nigra,  P.  X  marilandica,  P.  alba,  P.  canescens, 
and  P.  tremula  (dark-barked  and  green-barked  forms). 

Eslyn,  W.  E.  1966.  RELATION  OF  VISUAL  ESTIMATES  OF 
DECAY  TO  SPECIFIC  GRAVITY  LOSS  IN  STORED  COTTON- 
WOOD AND  WILLOW  (PULPWOOD).  U.S.  For.  Serv.  Res.  Note 
U.S.  For.  Prod.  Lab.,  Madison  No.  FPL-0143,  pp.  4  +  1  gph.  [3 
refs. ) 

Visual  estimates  of  decay  and  actual  losses  in  sp.gr.  in  bolts  of 
Populus  sp.  and  Salix  sp.  were  plotted  and  compared  by  host  species 
and  type  of  decay. 

King,  N.  J.,  and  Fuller,  D.  B.  1968.  THE  XYLANASE  SYSTEM  OF 
CONIOPHORA  CEREBELLA.  Biochem.J.  108(4):  571-6.  [20  refs. 
O.R.S.  ] 
The  culture  filtrate  of  C.  ccrebella  grown  on  Poplar  40-methylglu- 
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curonoxylan  contained  an  enzyme  system  that  degraded  the 
polysaccharide  to  xylose,  acidic  and  neutral  oligosaccharides  and  an 
enzyme-resistant  polymer. 

Kubiak,  M.  1964.  (CHANGES  IN  CERTAIN  CHEMICAL  AND 
MECHANICAL  PROPERTIES  OF  PINE,  POPLAR,  AND  BEECH 
WOOD  UNDER  THE  INFLUENCE  OF  FUNGAL  ACTION.] 
Sylwan  108  (1):  43-6.  5  refs.  [PoLru.e.] 

Changes  were  of  an  interdependent  character  and  may  be  expressed 
by  a  first-degree  regression  equation.  The  proportion  of  lignin  in 
attacked  wood  was  not  decisive  for  compression  strength  II,  from 
which  it  follows  that  lignin  fulfils  its  strength  role  in  sound  wood 
only  in  combination  with  the  cellulose. 

Kubiak,  M.  1964.  [THE  EFFECT  OF  VARIOUS  FUNGI  ON  THE 
TECHNICAL   PROPERTIES   OF   POPULUS   X   MARILANDICA. J 
Drev.  Vyskum  (4),  (171-85).  24  refs.  [Slovak. ru.g.e.]  P.R. 
Wood  of  P.  X  marilandica  was  exposed  to  12  different  species  of 
fungi  for  10,  30,  60  and  90  days. 


Levy,  J.  F.  1967.  DECAY  AND  DEGRADE  OF  WOOD  BY  SOFT 
ROT  FUNGI  AND  OTHER  ORGANISMS.  Int.  Pest  Control,  Lond. 
9  (6):  28-34.  [52  refs.] 

Reviews  recent  work  at  the  Imperial  College  of  Science  and 
Technology,  London,  and  elsewhere,  and  attempts  some  interpre- 
tations of  the  phenomena  observed. 

Rajagopalan,  C.  1965.  COMPARATIVE  STUDIES  ON  FOUR 
SPECIES  OF  WOOD-ROTTING  FUNGI.  Transactions  of  the  Kansas 
Academy  of  Science,  Lawrence  68  (4):  541-52.  (  18  refs.  C.G.B.) 
Nutritional  and  temperature  requirements,  enzyme  activities  and 
decaying  abilities  of  two  ascomycetes,  Xylaria  digitata  and 
Hypoxylon  rubiginosum,  and  two  basidiomycetes,  Polyporus 
cinnabarinus  and  P.  conchifer  were  compared. 

Stranks,  D.  W.  1970.  TRICHODERMA  VIRIDE  ENZYMIC 
DEGRADATION  OF  WOOD  STRUCTURE.  Bi-m.  Res.  Notes 
26  (3):  23-4.  (2  refs.| 

Vehovszky,  i.   1968.   (THE  DURABILITY  OF  POPLAR  WOOD.] 

Faip.    Kutatas.,    Budapest    (1),    (87-99).    (16   refs.    [Hu.hu.ru.e.g.] 

P.R.] 

In  exposure  tests  with  3  white-rot  and  3  brown-rot  fungi,  the  wood 

of  both  Populus   'Robusta'  and  P.    'Serotina'  was  of  poor  natural 

durability. 

845  ATTACK  BY  ANIIVIALS 

Danilewicz,  K.,  and  Tomaszewski,  M.  1972.  [DEGRADATION  OF 
LIGNIN  BY  PSEUDOMONAS  MIGULA  ISOLATED  FROM 
INTESTINAL  CONTENTS  OF  PARANTHRENE  TABANIFORMIS 
ROTT.]  Acta  Microbiol.  Polon.  Ser.  B.  MicrobioL  Appl.  4(1): 
37-46. 

845.3 

Hrdy,  I.  1970.  LABORATORY  COLONIES  OF  MICRO 
CEROTERMES  CAMERONI  SNYDER  (ISOPTERA).  J.  Indian 
Acad.  Wood  Sci.  1  (1):  11-8.  (13  refs.] 

In  feeding  experiments  at  Bangalore  and  Prague,  M.  cameroni 
distinctly  preferred  the  wood  of  Vateria  indica  and  Populus  sp.  to 
that  of  Pinus  sylvestris,  which  remained  almost  undamaged.  The 
termites  survived  up  to  2  to  3  months  and  longer. 

Seifert,  K.,  and  Becker,  G.  1965.  (CHEMICAL  DECOMPOSITION 
OF  HARDWOODS  AND  SOFTWOODS  BY  VARIOUS 
TERMITES.]  Holzforschung,  Berlin  19(4):  105-11.  12  refs. 
(G.g.e.]  P.R. 

846  STEAMING 

Ilic,  M.  1970.  (TEMPERATURE  CHANGE  AND  ITS  EFFECT  ON 
THE  QUALITY  OF  POPLAR  AND  OKOUME  LOGS  FOR 
VENEER  PRODUCTION.]  Pregled  naucnoteh.  Rad.  Inform.,  Zavod 
Tehn.  Drveta  7  (1/2):  1-14.  (Serb.g.,  14  refs.  P.R.] 
The  optimum  schedule  for  Poplar  and  Okoume  logs  up  to  55  cm. 
diam.  is  steaming  for  8-10  hr.,  and  cooling  for  6-8  hr.  (75%  of  the 
cooling  being  in  an  enclosed  chamber). 

847  DRYING  (SEASONING) 

Fabian,  T.  1969.  (KILN  DRYING  OF  SAWN  TIMBER  OF 
POPULUS  'ROBUSTA'.]   Faip.  Kutatas.  (89-99).  [Hu.ru.e.g.,  6  refs. 


P.R.] 

Discusses  trials  suggesting  that  published  drying  schedules  are  not, 

applicable  in  practice.  Super-heated  steam  can  be  used  only  beloyii 

fibre  saturation  point,  but  even  then,  drying  at  lOOP  C.  results  in  4 

discoloration.    The    cost   of  conventional   drying   is   less   than  fot\ 

softwood  when  the  initial  moisture  content  is  near  fibre  saturation 

point. 


Wittmann,  G.  1971.  [ACCELERATED  AIR  SEASONING  OF 
POPLAR  AND  ROBINA  SAWN  TIMBER.]  Faip.  Kutatas.  1970 
(83-93).  [Hu.ru.e.de.,  7  ref.  PR] 

Describes  Hungarian  trials  with  fan-assisted  accelerated  air  drying, 
discussing  drying  rates  and  costs  at  different  times  of  the  year  and 
concluding  that  the  method  is  economic  for  reducing  moisture 
content  to  fibre  saturation  point  even  during  part  of  the  winter. 

Wittmann,    G.     1969.     (AIR     DRYING    OF    SAWN    TIMBER    OF 

POPULUS  'ROBUSTA'.]   Faip.  Kutatas.  (83-8).  (Hu.ru.e.g.,  3  refs.j 

P.R.] 

Discusses   drying   rates  and    times   in    relation    to   mean    monthly] 

temperatures,  moisture  content,  and  board  thickness.  Poplar  took 

nearly  twice  as  long  to  dry  as  Spruce  and  over  one-third  longer  than 

Scots  Pine. 


848  TIMBERYARD  PRACTICE.  HANDLING  AND 
STORAGE  OF  TIMBER. 

Gambetta,  A.,  and  Orlandi,  E.  1971.  [DETERIORATION  OF 
POPLAR  WOOD  STORED  AS  CHIPS.]  Contributi  Scientifico- 
Practici  per  una  Migliore  Conoscenza  ed  Utilizzazione  del  Legnoi 
IS  (34):  29-40.  [It. f.e.  29  ref.] 

A  study  of  Poplar  chips  stored  in  the  open  in  Lombardy  showed^ 
that  soft-rot  fungi  were  the  primary  cause  of  deterioration. 

Gambetta,  A.,  and  Orlandi,  E.  1973.  MICROBIOLOGICAL 
ALTERATION  OF  POPLAR  WOOD  STORED  IN  THE  FORM  OF 
CHIPS.  Translation,  Environment  Canada  No.  Ooenv  Tr  194.  14  pp. 
(E.,  Transl.  from  Contributi  Scientifico-Practici  per  una  Migliore 
Conoscenze  ed  Utilizzazione  del  Legno  (1971)  15  (34):  31-40.  See 
FA  34,  2524.  Limited  distribution.] 

Giordano,  G.  1969.  (CHANGES  IN  WOOD  DURING  STORAGE.] 
Cellulosa  e  Carta  20  (10):  23-6.  (It. f.e. g.] 

Draws  the  attention  of  pulp  and  paper  technologists  to  the  changes, 
detrimental  to  the  homogeneity  of  their  raw  material,  that  occur  in 
woody  tissue  both  within  the  standing  tree  (with  age)  and  in  stored 
logs  after  felling  (with  time  and  attack  by  fungi),  and  discusses 
particularly  problems  connected  with  heart-wood  formation  in 
Poplar  and  Eucalyptus  camaldulensis,  for  which  chemical  methods' 
of  distinguishing  sapwood  and  heartwood  are  described  and  illus- 
trated. 

Jacquiot,  C,  and  Lapetite,  D.  1967.  (THE  ROLE  OF  BACTERIA 
IN  THE  PRESERVATION  OF  PILED  PULPWOOD  CHIPS.]  C.  R. 
Acad.  Agric.  France  53  (12):  899-902.  ( [  F.  ]  A.P.B.| 
Beech,  Oak,  Alder,  Birch  and  Poplar  chips  were  examined  for 
micro-organisms  after  1,  2,  3,  6.  9,  1 2  and  15  months'  storage  in  the\ 
open.  Few  wood-rotting  fungi  were  found,  and  those  were  on  fresh\ 
wood,  or  wood  stored  for  9  months  or  more.  Colonies  of  bacteria 
were  numerous. 

85  "GRADING"  OF  WOOD  AND  WOOD  PRODUCTS 

Sacre,  E.  1973.  (STUDY  OF  THE  WOOD  OF  POPULUS  '1-214',  P.* 
'ROBUSTA'  AND  P.  'GELRICA'.  PART  1.]  Bulletin  de  la  Societe 
Royale  Forestiere  de  Belgique  80  (3):  141-159.  [F.nl.] 

851  TIMBER  QUALITY  IN  GENERAL 

Govers,  A.  1973.  (A  STUDY  ON  THE  POSSIBILITIES  OF  A  FAST 
ESTIMATION  OF  THE  QUALITY  OF  POPLAR  WOOD.]  Houtin- 
stituut  TNO  (Forest  Products  Research  Institute  TNO).  [E.J 

852  DETECTION,  RECOGNITION  &  ASSESSMENT 
OF  INJURIES  AND  DEFECTS 

Sacre,  E.,  and  Evrard,  R.  1964.  [THE  INFLUENCE  OF  TENSION 
WOOD  IN  POPLARS  ON  THE  YIELD  OF  ROTARY  VENEER 
AND  ON  PHYSICAL  AND  MECHANICAL  PROPERTIES.]  In 
Proc.  Mtg.  Sect.  41  Int.  Union  For.  Res.  Organ.,  Madison  1963 
(Working    group     on    wood     quality:     sub-group    on    microscopic 
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characteristics)  pp.  19  +  smries.  [F.e.g. ] 

"resents  data  on  yields  from  veneer  logs,  and  of  sound  and  'woolly' 
!"  veneer  for  12  hybrid  Black  Poplars  resembling  Populus  X  serotina, 
md  12  of  the  'regenere '  type. 

'(liJenker,  R.,  and   Muller-Stotl,  W.  R.    1966.  [THE  INFLUENCE  OF 
"IrENSION  WOOD  ON  STRENGTH  PROPERTIES  OF  POPLAR  IN 
3RY  OR  WET  CONDITION.!   HolztechnoL,  Dresden  7  (1):   17-25. 
16refs.  IG.g.ru.e.j  P.R. 

'n  a  study  of  wood  from  five  Populus  X  robusta  and  one  P.  X 
regenerata,  increasing  tension  wood  %  caused  increases  in  strength  in 
'ension  at  12%  m.c.  and  reductions  in  compression  strength  and 
fending  strength  in  the  wet  state,  but  affected  wet  strength  in 
fension  and  dry  strength  in  bending  and  compression  little  or  not  at 
III. 


86  PULP  INDUSTRIES 

861  PULP  AND  PAPER  MANUFACTURE. 
TEXTILE  AND  OTHER  CELLULOSE  DERIVATIVES 

/Vkim,  L.  E.,  and  Brjuzgina,  T.  S.  1969.  (EFFECT  OF  PRE- 
LIMINARY HYDROLYSIS  ON  THE  QUALITATIVE  INDICES  OF 
JNBLEACHED  SULPHATE  PULP  FROM  POPLAR  WOOD.)  Lesn. 

12  (6):  106-10.  [Ru.,  5  refs.) 
Laboratory  studies  on  the  effect  of  water  prehydrolysis  showed  that 
1  sulphate  pulp  having  a  high  a-cellulose  content,  high  viscosity,  and 
'ow  pentosan  content  could  be  obtained. 

Anton,  I.,  Apiula,  N.  1972.  [EXPERIMENTS  TO  OBTAIN 
iBISULPHITE  PULP  FOR  THE  MANUFACTURE  OF  FINE 
PARCHMENT  FROM  POPLAR  WOOD.)  Celuloza  si  Hirtie  2  1  (I): 
[26-37.  [Ro.j  From  Cellulosa  e  Carta  24  (1):  5  8.  [it.] 
Gives  results  of  a  study  of  the  optimum  pulping  procedure  for 
producing  fine  parchment  and  other  types  of  grease-proof  paper 
from  Poplar  wood. 


Augustin,  H.  1973.  [USE  OF  POPLAR  IN  THE  CELLULOSE  AND 
PAPER  INDUSTRY. I  Holzzucht  27  (3):  21-24.  [G.j 

Augustin,  H.  1973.  [UTILIZATION  OF  POPLAR  BY  THE  PULP 
AND  PAPER  INDUSTRY.!  Report  of  the  Regional  Poplar 
Congress,  Wageningen,  the  Netherlands.  [G.! 

Azzola,  F.  K.,  Ginzel,  W.,  and  Saad,  S.  M.  1970.  [LIGHT  AND 
TRANSMISSION  ELECTRON  MICROSCOPE  STUDIES  ON  SEMI- 
CHEMICAL  PULPS  PREPARED  FROM  POPULUS  X 
MARILANDICA  IN  ALKALINE  AND  ALKALINE-OXIDIZING 
MEDIUM  AND  ON  GROUNDWOOD  PULP.!  Holzforschung 
24(4):  105-12.  [De.e.,  7  ref.  PR! 


Branch,    B.  A.    1971.    THE    EFFECT    OF   WOOD   SPECIES   AND 

BARKING  ON  CORRUGATING  MEDIUM  QUALITY.  Pulp  Paper 

Mag.  Can.  (8),  (84-7).  [3  ref.! 

Mill  trials  were  made  at  Bathurst,  New  Brunswick,  with  the  object 

of  raising  the  Corrugating  Medium  Test  (CMTj  value  -  a  measure  of 
^quality    —    of   the    corrugating    medium    produced    to    meet   the 

requirements    of    the    European    market    specifications    for    this 
imaterial. 


Bryuzgina,  T.  S.,  and  Akim,  L.  E.  1969.  [INFLUENCE  OF  THE 
CONDITIONS  OF  SULPHATE  COOKING  (WITH  PRE- 
HYDROLYSIS) OF  POPLAR  WOOD  ON  THE  QUALITY 
CHARACTERISTICS  OF  UNBLEACHED  PULP.!  J-  Appl.  Chem. 
USSR  42  (12):  2651-2654. 

Burkart,  L.  F.  1964.  THE  COOKING  PROCESS  XIV.  THE 
ACTION  OF  AQUEOUS  SOLUTIONS  OF  PURE  SODIUM 
HYDROSULFIDE  ON  ASPEN  WOOD  [SAWDUST!.  Abstr.  of 
thesis,  in  Dissert.  Abstr.  25  (5):  2688-9.  O.R.S. 

Casperson,  G.,  Philipp,  B.,  et  al.  1969.  SWELLING  BEHAVIOUR 
OF  NORMAL  AND  'TENSION'  WOOD  FIBRES  OF  POPLAR. 
Faserfors Chung  und  Textiltechnik,  Berlin  20,  (61-70).  [G.  35  refs. 
From  abstr.  in  J.  appl.  Chem.  1  9  (8):  ii  1  57.  O.R.S. ! 
The  swelling  of  normal  and  tension-wood  fibres  in  sulphate  pulp  of 
Populus  X  robusta  after  pulping,  bleaching  and  air  drying  was 
studied  by  optical  and  electron  microscopy,  using  various  swelling 
\agents.  Tension-wood  fibres  presented  considerable  resistance  to 
swelling. 


Ceragioli,  G.,  and  Ventura,  B.  1970.  [SEMI-CHEMICAL  PULPS 
FROM  POPLAR  WOOD  BY  A  NO-PRESSURE  HOT-CAUSTIC 
(NPHC)  PULPING  PROCESS  FOR  PACKING  AND  IMPRE- 
GNATION PAPERS.!  Indus  Carta  8  (12):  461-470.  [It.! 

Enderst,  V.  and  JancI,  J.  1974/1975.  [THE  PRESENT  POSITION 

AND    PROSPECT    OF    CHEMICAL    PROCESSING    OF    POPLAR 

WOOD  IN  CZECHOSLOVAKIA.!   Topola  18/19  (103/106):  51-56. 

(Sh.e.ru.! 

Summarizes  experience,  with  data  on  the  neutral  sulphite  pulping  of 

Populus  canescens,  P.   'marilandica',  P.  nigra  and  P.  'Robusta',  and 

trials  with  different  pulping  processes. 

Fahmy,  Y.,  and  El-Saied,  H.  1974.  CHEMICAL  MODIFICATION 
OF  [POPLAR!  PULP  AND  PHYSICALLY  ADDED  CHEMICALS 
IN  PAPER  MAKING.  I.  FIBER  MODIFICATION  BY  CLASSICAL 
CELLULOSE  HYDROPHILIZING  AND  HYDROPHOBIZING 
REACTIONS  IN  COMPARISON  TO  PHYSICALLY  ADDED 
CELLULOSE  DERIVATIVES.  II.  GRAFTING  COPOLYMER- 
ISATION  WITH  HYDROPHILIC  AND  HYDROPHOBIC 
MONOMERS  AND  THEIR  BINARY  MIXTURES  IN  COM- 
PARISON TO  PHYSICALLY  ADDED  HOMO-POLYMERS  AND 
TO  CLASSICAL  CHEMICAL  MODIFICATION.  Holzforschung 
28(1  ;2):  29-34;  61-66.  [E.de.,  26  ref.! 

Feiner,  J.  H.,  and  Gallay,  W.  A.  1965.  A  MODIFIED  SINGLE- 
STAGE  SODIUM-BASE  BISULPHITE  PROCESS.  Pulp  Paper  Mag. 
Can.  66  (2):  777-783.  6  refs.  * 

Tested  on  Spruce,  Balsam  Fir,  Pine,  Poplar,  and  several  dense 
hardwoods,  this  method  produces  a  very  uniform  product  from 
different  wood  lots  from  various  sources,  besides  having  other 
advantages. 

Fisher-Zach,  H.  1965.  VERWENDUNG  VON  PAPPELHOLZ  IN 
DER  ZELLSTOFF-  UND  PAPIERINDUSTRIE.  Holzzucht,  Reinbek 
19  (3/4):  25-27. 

Gartner,  W.  1964.  VERBESSERUNG  DES  MAHLUND  SCHLEIF- 
PROZESSEES  BEI  ZELLSTOFF  UND  PAPPELHOLZ  DURCH 
MITVERWENDUNG  VON  CHEMIKALIEN.  Wbl.  Papierfabrikation, 
Biberach/RiB  92,  728-733.  Ref.  in.  Chem.  Zentralbl.,  Berlin  u. 
Weinh.  137  (1966),  5,  S.  1703. 

Gasparic,  Z.,  and  Stankovic,  M.  1974/1975.  [UTILIZATION  OF 
SOFT  HARDWOODS  FROM  NATURAL  STANDS  AND  PLANTA- 
TIONS FOR  THE  PRODUCTION  OF  SULPHATE  PULP.l  Topola 
18/19  (103/106):  165-169.  [Sh.e.ru. | 

Reports  pulping  trials  in  Yugoslavia  on  5  hybrid  Black  Poplar  clones 
and  native  Populus  nigra,  P.  alba  and  Salix  spp. 


Ginzel,  W.,  Saad,  S.  M.,  and  Stegmann,  G.  1969.  [PRODUCTION 
OF  SEMICHEMICAL  PULP  FROM  HARDWOOD  IN  AN 
ALKALINE  OXIDIZING  MEDIUM  CONTAINING  WATER- 
GLASS.!  Holzforschung,  Berlin  23(5):  152-63.  [G.e.,  20  refs. 
P.R.! 

An  investigation  of  the  pulping  of  Populus  X  marilandica  and 
Carpinus  betulus  by  means  of  NaOH  in  presence  of  H2O2,  and  of 
the  stabilizing  effect  of  waterglass. 

Giordano,  G.,  and  Bosso,  G.  1968.  [(I!  WHAT  IS  THE  KUfURE 
OF  THE  INDUSTRIAL  USES  OF  POPLAR?  [II!  PROSPECTS 
FOR  THE  CONSUMPTION  OF  POPLAR  FOR  PAPERMAKING 
WITHIN  THE  EUROPEAN  COMMON  MARKET.!  Cellulosa  e  Carta 
19  (5):  5-20.  lit. f.e.g.! 

Gorbaceva,  G.  N.,  and  Ivanov,  S.  N.  1968.  [THE  EFFECTS  OK  THE 
MORPHOLOGY  AND  FIBRE  DIMENSIONS  OF  PULP  FROM 
HARDWOODS  ON  PAPER  PROPERTIES.!  Bumaz.  Prom.,  Moskva 
(5),  (5-7).  [3  ref.  [Ru.ru.e.!  N.L.L.! 

Includes  results  of  a  study  on:  the  length,  thickness,  length/ 
thickness  ratio,  cell-wall  thickness,  number  per  mg.,  etc.  oflihriform 
fibres  and  tracheids,  vessels  and  parenchyma  cells  and  their  length 
distribution  by  weight  in  sulphate  pulps  of  Poplar,  Aspen,  Birch  and 
Spruce;  and  the  beating  times  for  the  different  pulps,  and  their 
pentosan  content,  viscosity  and  breaking  length. 

Huang,  M.  Z.  1971.  [INVESTIGATIONS  ON  FIBRE  MOR- 
PHOLOGY AND  NSSC  PULPING  EXPERIMENT  WITH  POPULUS 
'1-214',  '70D'  AND  '64H',|  Istanbul  Universitesi  Orman  Fakultesi 
Dergisi,  A  21  (1):  159-181.  (Tr.e.,  54  ref.! 
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Istas  J  R  and  Raekelboom,  E.  L.  1970.  (THE  BIOMETRY, 
CHEMISTRY  AND  PAPER-MAKING  QUALITIES  OF  SOME 
BROADLEAVED  SPECIES  GROWN  IN  THE  ARBORETUM  [AT 
TERVUREN].!  Publication,  Arboretum  Geographique,  Tervuren 
No.  5,  pp.  137.  (F.du.e.,  P.R.I 

Details  are  given  of  wood  chemistry,  density,  fibre  characteristics, 
sulphate  pulping,  and  pulp  and  paper  characteristics. 

Ivannikov  S.  P.,  and  Rostovcev,  S.  A.  1965.  (CELLULOSE 
CONTENT  AND  FIBRE  DIMENSIONS  IN  VARIOUS  POPLAR 
VARIETIES.)  Le.sn.  Hoz.  18  (S):  37-42.  [Ru.] 

Tabulates  data  for  some  50  species  and  hybrids,  showing  that  the 
wood  properties  of  those  that  are  the  most  promising  as  raw 
material  for  pulp  and  paper  will  vary  from  one  area  to  another. 

Jayme,  G.,  and  Krause,  T.  1965.  [THE  STATISTICAL  EVALUA- 
TION OF  THE  RELATIONSHIP  BETWEEN  CHEMICAL  COM- 
POSITION AND  STRENGTH  PROPERTIES  OF  POPLAR 
SULPHITE  PULPS.)  Papier,  Darmstadt  19(7):  330-6.  22  refs. 
(G.g.e.f.)  P.O. 

The  relationships  of  pulp  strength  to  chemical  composition  and 
certain  wood  properties  were  studied.  Tension  wood  caused  a 
marked  decrease  in  all  strength  properties.  Increasing  fibre  length 
gave  increasing  pulp  strength. 

Kalish,    J.     1973.    VIKING     -    THE    TURKISH/DANISH    JOINT 

VENTURE  COMPLETES  FIRST   FULL  YEAR  OF  OPERATION. 

Pulp  and  Paper  International  15  (5):  70-73.  (E.f.de.es.) 

Reports  the  successful  establishment,    by    Viking  Pulp  and  Paper 

Ltd.,   of  a  small  pulp  and  paper  mill  on  the  Turkish  coast  N.   of 

Izmir. 

Kazantsev,  I.  Y.,  Maslov,  V.  A.,  and  Kantemirova,  L.  A.  1973. 
[POSSIBILITIES  OF  GROWING  HYBRID  POPLARS  AND  OF 
USING  THEM  IN  THE  PULP  AND  PAPER  INDUSTRY  ON  THE 
LOWER  VOLGA.)  Lesnoi  Zhurnal  16(2):  166-169.  (Ru.,  12ref.) 
Gives  results  of  trials  with  several  species  and  clones  of  Poplar  in  the 
Astrakhan  region,  and  presents  data  on  wood  anatomy,  chemistry, 
and  sulphate  pulp  properties  for  the  six  most  promising  Poplars,  viz. 
Populus  balsamifera  X  P.  canescens  No.  4  B,  P.  alba  var.  pyramidalis, 
local  P.  nigra,  'Russian  Poplar'  (P.  nigra  var.  italica  X  P.  nigra),  P. 
'Robusta'  No.  236,  and  P.  'Brabantica'  No.  175. 

Kirpicheva,  L.  M.,  Akim,  L.  E.,  and  Ferina,  T.  F.  1971.  (THE 
EFFECT  OF  INDEPENDENT  VARIABLES  OF  SULFATE 
COOKING  ON  QUALITATIVE  INDICES  AND  CARBOHYDRATE 
COMPOSITION  OF  UNBLEACHED  PULP  FROM  POPULUS 
WOOD.)  Les.  Zh.  4:  97-99.  )Ru.) 

Kleinert,  T.  N.,  and  Marraccini,  L.  M.  1965.  VAPOR-PHASE 
KRAFT  COOKING  OF  VARIOUS  WOOD  SPECIES.  Tappi  48  (5): 
270-2.  10  rets. 

Describes  an  investigation  of  vapour-phase  cooking  of  commercial 
chips  impregnated  with  kraft  liquor,  using  mixtures  of  W.  Canadian 
softwoods,  Pinus  pinaster,  and  mixtures  of  E.  Canadian  hardwoods, 
especially  those  of  high  density,  including  Elm,  Maple,  Beech,  Birch 
and  Poplar. 


Kny,  A.  1964.  (POPLAR  GROUNDWOOD  PULP  FOR  MAKING 
NEWSPRINT  AND  MEDIUM-FINE  PAPERS.)  Holzzucht,  Reinbek 
18  (1/2):  8-10.  (G.) 

Discusses  grinding  processes  (including  pressure  wetting),  paper 
properties  etc.  One  Austrian  mill  adds  14%  Poplar  wood  (Black 
Poplar,  hybrid  Black  Poplar  or  Aspen,  but  not  White  Poplar  or 
Willow)  to  Spruce  for  newsprint  and  up  to  50%  for  medium-fine 
papers. 

Lee,  M.  C,  Jo,  B.  M.,  Lim,  K  P.,  and  Chun,  P.  C.  1974.  (STUDIES 
ON  THE  MECHANICAL  AND  SEMICHEMICAL  PULP  MANU- 
FACTURE OF  IMPROVED  POPULUS  WOOD  IN  KOREA.)  Res. 
Rep.  For.  Res.  Inst.  21:  171-186.  Ref.  Eng.  sum.  (Kor.e.) 


Laundrie,  J.  F.,  and  Berbee,  J.  G.  1972.  HIGH  YIELDS  OF  KRAFT 
PULP  FROM  RAPID-GROWTH  HYBRID  POPLAR  TREES.  USDA 
Forest  Service  Research  Paper,  Forest  Products  Laboratory, 
Madison  No.  FPL  1  86,  23  pp.  (E.,  8  ref.) 

Sulphate  pulps  were  made  from  whole  trees,  1,  3,  5,  II,  and  24 
years  old  of  a  natural  hybrid  Poplar  clone  resembling  Populus 
deltoides  and  tentatively  designated  as  P.  X  euramericana  cv. 
'Wisconsin  5',  in  Wisconsin. 


Lengyel,  P.  1967.  [THE  USE  OF  HUNGARIAN  HARDWOODS  IN  !4!1 
THE  PAPER  INDUSTRY.)  Papiripar,  Budapest  11  (3):  83-91.  [sjiffc 
refs.  [Hu.hu.g.ru.)  N.L.L.) 
Includes  data  on  pulping  properties  and/or  chemical  composition  oj^iiS 
various  Poplars  (which  were  found  to  be  the  most  suitable  of  the 
species  tested  for  chemical  pulp).  Beech,  Hornbeam,  Alder,  Oak, 
'Turkey  Oak  and  Robinia,  the  strength  of  semichemical  pulp  made 
from  Beech  ->-  Hornbeam  (suitable)  and  Beech  +  Turkey  Oak  (rathet 
poor),  etc. 
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Lengyel,  P.,  and  Hajduczky,  G.  1964.  PAPER  TECHNOLOGICAL 
INVESTIGATION  OF  FAST  GROWING  POPLAR.  Translation, 
Environment  Canada  (1972)  No.  OOENV  TR  106,  10  pp.  (E.,  2  ref. 
Translation  from  Papiripar  8,  125-129.  Hu.de.  Limited  distribu 
tion.) 

Describes  the  chemical  composition  of  the  wood  of  four  fast- 
growing  cultivars  planted  in  Hungary  (Populus  'Marilandica',  P. 
'Scrotina',  P.  'Robusta'  and  P.  '1-2 14'),  compares  it  with  that  of  the 
wood  of  P.  nigra,  P.  alba  and  P.  tremula,  and  gives  tables  and  graphs^ 
showing  the  characteristics  of  the  raw  pulp  from  these  Poplars. 

McGovern,  J.  N.,  Laundrie,  J.  F.,  and  Berbee,  J.  G.  1973.  ASSESS- 
MENT OF  A  RAPID-GROWTH  HYBRID  POPLAR  FOR  KRAFT 
PULPING.  Univ.  Wis.  For.  Res.  Notes.  180,  5  p. 

Markov,  I.  G.,  and  Macelo,  V.  G.  1968.  (THE  USE  OF  POPLAR !  ' 
WOOD  IN  THE  PULP  AND  PAPER  INDUSTRY.)  Bumaz.  Prom.,:  ^ 
Moskva  (5),  (8-10).  [9  refs.  (Ru.ru.e.)  N.L.L.)  * 

Gives  tabulated  results  of  studies  at  Kiev  on  Poplar  species  and 
hybrids,  showing  stem  height  and  diam.,  bark  thickness  and  fibre 
dimensions  at  5  years  (hybrids)  and  5-15  years  (Populus  alba,  P. 
nigra  and  P.  X  'canadensis'),  the  chemical  composition  of  the  wood, 
pulp  properties,  cooking  conditions  for  sulphate  and  bisulphite 
pulps,  and  the  effect  of  varying  the  proportion  of  Poplar  to 
softwoods  in  mixed  pulps. 
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Marlon,  R.,  et  al.  1965.  MORPHOLOGICAL  LIMITATIONS  TO 
THE  QUALITY  OF  GROUNDWOOD  FROM  HARDWOODS.  Tappi 
48  (7):  395-8.  12  refs. 

The  influence  of  fibre  length,  transverse  dimensions,  and  vessel 
elements  on  pulp  properties  was  investigated  on  'stone' and  'refiner' 
groundwoods  from  Spruce  and  Poplar. 

Marton,  R.,  and  Agarwal,  A.  K.  1965.  PAPERMAKING 
PROPERTIES  OF  HARDWOOD  VESSEL  ELEMENTS.  Tappi 
48  (5):  264-9.  9  refs. 

A  process  is  described  for  separating  vessel  elements  and  fibres  from 
kraft  pulps  of  Quercus  alba,  Betula  spp.,  and  Populus  spp.,  used  in 
the  determination  of  %  by  weight  of  vessel  elements  in  the  species 
studied  and  their  paper-making  properties  in  relation  to  the  fibrous 
fraction. 

Marton,  R.,  and  Alexander,  S.  D.  1964.  PROPERTIES  OF  FIBER 
FRACTIONS  FROM  CHEMICAL  AND  MECHANICAL  PULPS.  III. 
COMPARISON  OF  POPLAR  AND  SPRUCE  PULPS.  Tappi  47  (1 1): 
704-10.  24  refs. 

Chemical  and  mechanical  Poplar  and  Spruce  pulps  are  compared  and 
most  of  the  differences  attributed  to  the  thinner  cell-walls  of  Poplar 
and  the  presence  of  vessel  segments  in  the  Poplar  pulp. 

Marton,  R.,  Stairs,  G.  R.,  and  Schreiner,  E.J.  1968.  INFLUENCE 
OF  GROWTH  RATE  AND  CLONAL  EFFECTS  ON  WOOD 
ANATOMY  AND  PULPING  PROPERTIES  OF  HYBRID 
POPLARS.  Tappi  51  (5):  230-5.  (17  refs.) 

Describes  an  analysis  of  sample  discs  from  stems  of  2  clones,  each  of 
3  ramets,  of  Populus  maximowiczii  XP.  trichocarpa,  P.  nigra  cv. 
'Betulifolia'  X  P.  trichocarpa  and  P.  deltoides  X  P.  nigra  cv. 
'Caudina'. 


HI 


111 
IF 


Motiet,  A.   1967.  [PAPER-MAKING  STUDIES.)   Extr.  from  Rapp. 
Lab.  For.  Etat,  Gembloux  1966,  (1-53  +  6  tbls.).  (F.) 

Onisko,  W.  1963.  THE  SULPHITE  COOKING  OF  POPLAR  WOOD 
IN   THE  VAPOUR-GAS  PHASE  WITH  THE   USE  OF  AMMONIA  i 
BASE.  Przeglad  Papierniezy,  Lodz  (10;  12),  (309-12;  380-2).  [Pol.)    [ 
From  abstr.  in  Polish  tech.  Abstr.  (3-4),  (Nos.  8779;  8917).  (E.Ru.j 
P.R. 

t 
Schleicher,  H.,  Jacopian,   V.,  and  Philipp,   B.    1972.  (INFLUENCE  \ 
OF  REACTION  WOOD  ON  MANUFACTURE  AND  PROCESSING 
OF     DISSOLVING     PULPS.)     Cellulose     Chem.    Technol.     6(4): 
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^,^!    15-420.  (De.e.,  6ref.l 

amples  of  normal  and  reaction  wood  of  Poplar  and  Larch  were 
ubjected  separately  and  together  to  sulphite  pulping  and 
H/NaOH/hypochtorite  bleaching.  With  neither  species  did  the 
resence  of  reaction  wood  impair  the  production  of  dissolving  pulp 
nd  viscose  with  good  filter  values,  provided  that  the  influence  of 
He  reaction  wood  was  taken  into  account  during  pulping. 
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ouzet,  G.  1973.  [THE  USE  OF  POPLAR  BY  THE  PAPER 
NDUSTRY.]  Report  of  the  Regional  Poplar  Congress,  Wageningen, 
he  Netherlands.  (F.e.| 

Jprichard,   J.  M.    1968.    PULPING   OF  POPULUS  SPECIES.  Extr. 
rom  Rep.  For.  Res.  Inst.  N.  Z.  For.  Serv.  1967,  (7  3-4). 
'.eports  tests  on  25-year-old  trees  of  P.  X  regenerata,  P.  X  eugenei, 
nd  P.   X  robusta.  Kraft  pulps  were  obtained  in  screened  yields  of 
3-57%  from  all  three  species. 

Jprichard,  J.  M.  1968.  PULPING  STUDIES  ON  POPLARS: 
RAFT  AND  BISULFITE  PULPING  OF  POPULUS  SPECIES. 
J.  Z.  For.  Res.  Inst.  Forest  Products  Report  257  (unpublished). 

Jprichard,  J.M.  1971.  PULPING  STUDIES  OF  NEW  ZEALAND 
ROWN  POPLARS.  Appita  24  (4):  261-6.  (13  refs.| 

'he  pulping  properties  of  New  Zealand-grown  Populus  X  robusta,  P. 

\C  serotina,  P.  X  regenerata  and  P.  X  eugenei  when  pulped  by  the 
\lphate  and  bisulphite  processes  were  examined  under  laboratory 

■onditions. 

^ecchi,   E.    1969.  QUALITY   CONTROL  OF  POPLAR  GROUND- 
VOOD:    FACTORS    RELATED    TO    THE    STRUCTURAL    COM 
'OSITION  OF  THE  PULP.  Tappi  52  (12):  2390-9.  [9  refs.| 
Morphological  analysis  of  Poplar  groundwood   (from   cultivars  of 
'opulus  X  euramericana  and  P.  deltoides)  revealed  the  presence  of 
everal  ribon-like  fibrous  particles  from  tension  wood. 


/ecchi,     E.     1970.     (THE    CHARACTERIZATION    OF 
ULP.I  Cellulosae  Carta  2  1  (2):  24-43.  [It.f.e.g.,  9  rets.) 


POPLAR 


loth,  L.,  and  Weiner,  J.  1964.  CONSTITUTION  AND  PULPING 
)F  ASPEN  AND  POPLAR  WOODS.  Bibliographic  Series,  Institute 
>f  Paper  Chemistry,  Appleton,  Wis.  No.  184  (Suppl.  No.  1),  pp. 
49.  (328  refs.) 

nformative  abstracts  covering  the  period  1  955-56  to  1962-63,  listed 
yy  author  and  with  subject  (including  species)  index. 


862  COMPOSITE  MATERIALS  MADE  WHOLLY 
OR  PARTLY  OF  WOODY  MATTER 

\.nonymous.  1971.  [HUNGARIAN  RESEARCH  ON  FIBRE 
30ARD,  CHIP  BOARD,  AND  COMPOSITE  ASSEMBLIES 
PLYWOOD  AND  LAMINATED  BEAMS).]  Faip.  Kutatas.  1970 
51-81,  95-202).  (Hu.ru.e.de.,  PR| 

^apers  on  this  subject  include:  Increasing  the  use  of  Hybrid  Poplars 
'or  plywood  manufacture  (P.  Csizmadia,  T.  Fabian,  and  V.  Zoller; 
\7  ref.)  [including  trials  on  veneer  cutting,  drying,  gluing,  pressing, 
md  physical  and  mechanical  properties  of  plywood  from  different 
mltivarsj. 

Vrato,  I.  1974.  [SOME  RESULTS  OF  RESEARCHES  IN  CON- 
■^EXION  WITH  THE  DEVELOPMENT  OF  THE  PARTICLE- 
BOARD  AND  SAWMILLING  INDUSTRIES.]  In  Faipari  Kutatasok 
pp.  147-164.  [Hu.ru.e.de.,  18  ref.  TRADA] 

Summarizes  investigations  in  Hungary  into  the  best  utilization  of 
iome-grown  Poplar,  with  special  reference  to  the  possibility  of  using 
nodem  technology  (e.g.  German  machinery)  and  the  use  of 
iefibrated  chips  in  the  surface  layers  of  particle  board  intended  for 
the  furniture  industry. 

2arre,  J.,  and  Fraipont,  L.  1967.  [STUDIES  ON  PARTICLE- AND 
FIBREBOARDS.]  Fxtr.  from  Rapp.  Lab.  For.  Etat,  Gembloux 
1966,  (61-221  +  15  gphs.,  20  this.).  [  F.  ] 

Consists  of  four  chapters  by  the  first  author  and  two  by  the  second: 
il)  The  extrusion  of  particle  boards:  (2)  The  effect  of  varnishing  on 
the  behaviour  of  particle  boards  in  moist  conditions:  (3)  The  effect 
of  heat  treatment  on  the  physical  properties  of  particle  boards:  (4) 
The  relation  between  swelling  of  particle  boards  in  damp  air  and 
when  immersed  in  water:  (5)  The  suitability  of  native  Belgian 
•species  for  the  manufacture  of  fibreboards  (studies  on  Poplar  -  not 
further  specified  -  and  Beech  j :  and  (6)  The  influence  of  pH  on  the 
physical  and  mechanical  properties  of  fibreboards. 


Carre,  J.,  and  Fraipont,  L.  1969.  [PARTICLE  BOARDS.]  Extr. 
from  Rapp.  Sta.  Tech.  For.,  Gembloux  1968,  (75-326).  [  F.,  11 
refs.  I 

Fraipont,  L.  1969.  [THE  SUITABILITY  OF  NATIVE  [  BELGIAN  ] 
SPECIES  FOR  THE  MANUFACTURE  OF  FIBREBOARD.  PART 
3.]  Extr.  from  Rapp.  Sta.  Tech.  For.,  Gembloux  1968,  (332-401). 
[F.] 

Giordano,  G.  1973.  [TRENDS  IN  THE  USE  OF  POPLAR  WOOD 
FOR  THE  MANUFACTURE  OF  PARTICLE  AND  FIBRE 
BOARD.]  Report  of  the  Regional  Poplar  Congress,  Wageningen,  the 
Netherlands.  ]  F.] 

Gulyas  Kiss,  E.,  Harsanyi,  I.,  and  Vamos,  R.  1968.  ]  PRESSING  OF 
PARTICLE  BOARDS  BY  THE  RELAXATION  METHOD.]  Faip. 
Kutatas.,  Budapest  (I),  (179-93).  [9  refs.  [Hu.hu.ru.e.g.]  P.R.] 

Kim,  C.  Y.,  and  Goring.  D.  A.  I.  1974.  COMPOSITE  HARDBOARD 
FROM      POPLAR      FIBRE     AND     POLYETHYLENE.     Cellulose 
Chemistry  and  Technology  8  (4):  401-407,  JE.ru.,  15  ref.  BLL] 
Describes  the  experimental  production  of  fibre  board  from  a  mixture 
of  air-dry  pressure-refined  Poplar  fibre  and  powdered  polyethylene. 

Pavelescu,  I.  M.,  and  Pridie,  M.  1964.  (SPECIFICATION  FOR 
GRADING  SOFT  AND  HARD  WOODS  FOR  THE  MANU- 
FACTURE OF  PARTICLE  BOARD.]  Stud.  Cere.  Inst.  Cere.  For., 
Bucuresti  24,  (339-60).  (Ro.ru.g.e.] 

Deals  with  the  principal  defects  found  in  Willow,  Poplar,  Lime  and 
Beech  wood,  and  the  acceptable  7o's  of  each  defect. 

Petrovic,  S.  1967.  [INVESTIGATIONS  ON  THE  PRODUCTION 
AND  PROPERTIES  OF  LIGHT  PARTICLE  BOARDS.]  Drvna  Ind. 

18  (8/9):  143-52.  (7  refs.  [Serb.e.].] 

Boards  of  0-3,  0-4  and  0-5  g/c.c.  were  made  of  Silver  Fir,  Beech,  and 
Poplar,  using  different  amounts  of  glue  and  water  repellents.  The 
effects  of  the  variables  on  board  properties  are  shown  in  tables  and 
graphs. 

Pridie,    M.,    et    al.     1965.    [IHE    POSSIBILITY    OF    USING    LIME 
WOOD   FOR   PARTICLE-BOARD   MANUFACTURE.]    Stud.  Cere. 
Inst.  Cere.  For.,  Bueuresti  25,  (347-62).  6  refs.  [  Ro.e.g.ru.[ 
Experiments  have  shown  that  20%  of  Lime  (Tilia  spp.J  chips  may  be 
added  to  Willow  and  Poplar.  Lime  should  not  be  mixed  with  Beech. 

Shin,  D.  S.  1970.  [STUDIES  ON  THE  HARDBOARD  FROM 
BRANCHES  OF  POPLAR  TREE  (POPULUS  EURAMERICANA).] 
J.  Jap.  Wood  Res.  Soc.  16  (2):  60-4.  [Jap.e.,  8  refs.  P.R.| 
The  effects  of  defibration  time  on  yield  and  freeness  of  Asplund 
pulp,  and  of  defibration  and  pressing  times  on  sp.  gr.,  strength 
properties,  water  absorption,  swelling  and  dimensional  stability  of 
the  hardboard  were  studied. 

Shen,  K.  C.  1973.  STEAM-PRESS  PROCESS  FOR  CURING 
PHENOLIC-BONDED  PARTICLEBOARl).  Forest  Products  Journal 
23  (3):  21-29.  [E.,  25  ref.] 

Describes  a  new  pressing  process  in  which  high-pressure  steam  is 
injected  through  the  mat  surface,  by  means  of  specially  designed 
press  platens  and  a  sealing  frame,  to  cure  the  resin  binder  rapidly. 

Stegmann,  G.,  Durst,  J.,  and  Kratz,  W.  1965.  ]POPLAR  CORD- 
WOOD  AS  RAW  MATERIAL  OF  IHK  PARTICLEBOARD 
INDUSTRY.]  Holzforsch.  u.  Holzverwert.,  Wien  17(3):  37-43.  21 
refs.  (G.g.e.l  P.R. 

Gives  data  on  the  increasing  amounts  of  Poplar  wood  becoming 
available  in  W.  Germany,  and  describes  laboratory  investigations  on 
the  manufacture,  testing,  and  properties  of  single-  and  3-layer 
boards  made  of  Poplar,  Beech,  and  mixtures  of  the  two. 

Syska,  A.  D.  1969.  EXPLORAIORY  INVESTIGAITON  OF  FIRE- 
RETARDANT  TREAIMENTS  FOR  PAR  IICLEBOARI).  U.S.  For. 
Serv.    Res.   Note    U.S.   For.  Prod.  Lab..  Madison  No.  FPL-0201.  pp. 

19  +  3  t'lgs.,  9  tbls.  [  16  refs.  I 

Flake-type  particle  boards  of  Douglas  Fir  and  .Xspen  were  made 
with  combinations  of  common  Jlrcrctardant  chemicals  applied  in 
several  ways,  and  evaluated  for  ftammability,  mechanical  strength 
and  dimensional  stability. 

863  WOOD  HYDROLYSIS.  SACCHARIFICATION 

Krestan,  E.  S.,  Ul'yanovskaya,  R.I.,  Varsliavskaya,  K.  N., 
Miroshnichenko,    V.  G.,   and   Savchenko,   1.  F.    1974.   (STUDY    OF 
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NEW  SPECIES  OF  WOOD  AS  RAW  MATERIAL  FOR  THE 
HYDROLYSIS  INDUSTRY.)  Gidroliznaya  i  Lesokhimicheskaya 
Promyshlennost'  No.  7,  7-10.  [Ru.,  6  ref.  BLL) 

Gives  the  results  of  studies  on  the  chemical  composition  and 
hydrolysis  yields  of  wood  of  Salix  alba,  Elm,  Poplar,  Maple  and 
Alder  hydrolysed  separately  or  in  various  mixtures  with  Aspen, 
Birch,  Pine  and  Spruce.  The  Willow,  Elm,  Poplar,  Maple,  and  Alder 
were  all  difficult  to  hydrolyse,  but  the  presence  of  up  to  10-15%  of 
these  species  in  the  mixture  did  not  significantly  affect  the  density 
of  the  charge.  When  Willow,  Elm  and  Poplar  are  used  separately,  a 
reduction  of  10-15%  in  the  yield  of  reducing  substances  can  be 
expected.  A  content  of  up  to  25%>  Willow,  Elm  and  Poplar  in  the 
raw-material  mixture  will  give  the  planned  yield  of  reducing 
substances,  with  satisfactory  quality  of  the  hydrolysates. 

Tokarev,  B.I.  1974/197S.  [HYDROLYSIS  OF  POPLAR  WOOD.| 
Topola  18/19  (103/106):  86-87.  ISh.e.ru.) 

Summarizes  a  trial  in  the  USSR  on  the  hydrolysis  of  Poplar  wood 
(grown  in  the  Leningrad  region)  compared  with  sunflower  stalks, 
Betula  verrucosa  and  other  species. 

89  OTHER  FOREST  PRODUCTS 

892  VEGETABLE  PRODUCTS 

892.1 
Kudasheva.   A.  V.,  and  Shestak,  S.  S.    1973.   [  AMINO-ACID  COM- 
POSITION OF   BROWSE  AS  FODDER.)    Zhivotnovodstvo  No.   9, 
44-45.  [Ru.)  From  Herbage  Abstracts  44,  2020. 

Data  are  presented  for  the  crude  protein  and  amino-acid  contents  in 
the  shoots  and  leaves  of  Populus  spp.,  Ulmus  spp.,  Tilia  sp., 
Fraxinus  sp.,  Acer  sp..  Acacia  sp.  and  Betula  sp. 

892.4 

Murko,  D.  1965.  [EXTRACTIVES  FROM  POPLAR  BARK  AND 
THE  POSSIBILITY  OF  OBTAINING  THEM.)  Pregled  naucnoteh. 
Rad.  Inform.  Zavod  Tehn.  Drveta,  Sarajevo  2  (4):  39-43.  25  refs. 
(Serb.g.)  P.R. 

Gives  results  of  extraction  of  the  bark  of  7  different  Poplar  species 
and  hybrids  with  warm  water,  with  data  on  the  extractives  obtained 
—  mainly  tannins  and  carbohydrates. 

Pearl,  I.  A.  1968.  EXTRACTIVES  OF  HARDWOOD  WASTES  AS 
SOURCES  OF  CHEMICALS.  For.  Prod.  J.  18  (2):  60-2.  [20  refs.) 
Cf.F.A.  29  No.  1634.]  Reviews  recent  developments  in  the 
isolation,  identification  and  utilization  of  pharmaceuticals  and  other 
chemical  compounds  from  the  bark  and  leaves  of  Populus  and  Salix 
spp. 

Pearl,  LA.  1969.  WATER  EXTRACTIVES  OF  AMERICAN 
POPULUS  PULPWOOD  SPECIES  BARKS  -  A  REVIEW.  Tappi 
52  (3):  428-31.  [26  refs.) 


Pearl,  I.  A.,  and  Darling,  S.  F.  1968.  MASS  SPECTROMETRY  AS 
AN  AID  FOR  DETERMINING  STRUCTURES  OF  NATURAL 
GLUCOSIDES.  [STUDIES  OF  BARKS  OF  THE  FAMILY  SALI 
CACEAE  NO.  IV;  STUDIES  OF  THE  LEAVES  OF  THE  FAMILYB"', 
SALICACEAE  NO.  10.  )  Phytochemistry,  Oxf.  7(5):  831-7.  (15 
refs.  O.R.S.) 

Mass  spectral  fragmentation  patterns  were  determined  for  a  numbet 
of  glucosides  of  known  structure  from  bark  and  leaves  of  Salix  and 
Populus  spp. 


Pearl,  I.  A.,  and  Darling,  S.  F.  1970.  THE  STRUCTURES  OF 
SALICORTIN  [FROM  BARK  AND  LEAVES  OF  VARIOUS 
SALIX  AND  POPULUS  SPP. I  AND  TREMULACIN  [FROM  BARK 
OF  P.  TREMULOIDESI.  Tetrahedron  Lett.  (44),  (3827-30).  [E.,  8 
refs.  O.R.S.)  [Cf.  F.A.  32  No.  5  148.) 

Pearl,  LA.,  and  Darling,  S.  F.  1971.  THE  STRUCTURES  OF) 
SALICORTIN  AND  TREMULACIN.  Phytochemistry  10(12):i 
3161-3166.  [E.,  12  ref.  ORS) 
Reports  the  structure  of  the  labile  glucoside,  salicortin,  an  impor- 
tant component  of  the  bark  and  leaves  of  all  Populus  and  Salix\ 
species,  and  of  tremulacin,  an  important  glucoside  component  oj 
several  Populus  species,  which  was  demonstrated  to  be  the 
2-O-benzoyl  ester  of  salicortin. 

Porta-Puglia,     A.,    and    Jodice,    R.     1973.     [HUMIFICATION    OF 
POPLAR  BARK  PILES.  I.  CHANGES  IN  SOME  CHEMICAL  AND 
MICROBIOLOGICAL  CHARACTERISTICS  IN  A  PILOT  PLANT. 
Allionia  19,  5  1-63.  (It.e.,  11  ref.  BLL.) 

Describes  changes  in  the  microflora  and  chemical  composition  of  an\ 
experimental  pile  of  Poplar  bark  during  a  10-month  period. 

Thieme,   H.    1964.   [THE  CONSTITUTION  OF  SALIREPOSIDE.] 
Naturwissenschaften  5  1  (12):  29  1 .  7  refs.  [G.|  O.R.S. 
Isolated  from  barks  of  Poplars  and  Willows. 


i 
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Halbinger,  R.  E.,  and  Mussini,  J.  C.  1974.  [CULTIVATION  OF  THE 
SHIRATAKE  EDIBLE  FUNGUS  (LENTINUS  EDODES)  ON 
POPLAR  WOOD.)  Revista  Forestal  Argentina  18  (2):  53-54.  [Es.]; 
A  note  describing  the  successful  cultivation  of  the  Japanese  Hiratake 
variety  of  L.  edodes  on  Poplar  logs  in  Argentina. 


892.62 

Wollenweber,  E.,  and  Chadenson,  M.,  et  al.  1973.  [A  NATURAL 
FLAVONONOL  ACETATE  [THE  3-ACETYL  DERIVATIVE  OF 
PINOBANKSIN)  IN  THE  BUD  OIL  OF  POPLAR  SPECIES.) 
Zeitschrift  fur  Naturforschung  28c  (638-640).  (De.  From  Berichte 
Biochemie  und  Biologie  (1975)  412,  980.  De.j 
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90  GENERAL 

Anonymous.  197  1.  NATIONAL  REPORT  ON  ACTIVITIES 
RELATED  TO  POPLAR  &  WILLOW  CULTIVATION.  Exploitation 
&  Utilization-  India-  1968-70.  Mini,  of  Agri.  Govt,  of  India  New 
Delhi  May,  1971. 

Allegri,  E.  1971.  [IDENTIFICATION  OF  SPECIES  AND 
VARIETIES  OF  POPLAR  INDIGENOUS  IN  ITALY.)  Annali 
deirinstituto  Sperimentale  per  la  Selvicotura,  Arezzo  2,  (1-62). 
(It.f.e.,21  ref.] 

Bornand,  G.  H.  1974.  (SWISS  POPULATION  OF  POPLARS;  1973 
NATIONAL  REPORT.)  Mitt.  Schweiz.  Pappel.  Arbeitsgen.  24:  3-4. 
IF.) 

Brown,  A.  G.  1973.  PROGRESS  IN  POPLAR  GROWING  IN 
AUSTRALIA  TO  JUNE  1965.  Technical-Note,  Forestry  &  Timber 
Bureau,  Australia  No.  5,  5  pp.  [E.,  7  ref.)' 

A  reprint  of  the  statement  by  Australia  for  the  International  Poplar 
Commission,  1965,  reporting  briefly  on  the  extent  of  Poplar 
plantations  in  Australia  at  the  time  (ca.  800  acres),  insect  damage, 
diseases,  growth  rates,  and  development  of  new  clones. 


Chardenon,   J.    1971.    (THE   POPLARS   OF   TURKEY.)    Rev.  for 
franc.  23  (2):  263-72.  (F.es.,  13  ref.) 

Outlines  the  geography  and  climate  of  Turkey,  and  describes  the\ 
extent  of  Poplar-growing  there  and  its  limitations,  especially  the 
need  for  irrigation  because  of  the  severe  summer  drought. 


|( 


FAO.  1969.  [THE  TURKISH  POPLAR  INSTITUTE.  VOL.  2. 
TECHNICAL  REPORT.]  FAO,  Rome.  pp.  ix  +  655  +  3  figs.  (F.) 

Hellinga,  G.  1968.  (POPLAR  RESEARCH  IN  THE  NETHER- 
LANDS.] Populier  5  (1):  14-15.  (Du.) 

Meiden,  H.  A.  van  der.  1973.  ]THE  NATIONAL  POPLAR  COM- 
MISSION OF  THE  NETHERLANDS.]  Populier  10  (2):  24-25. 
(Du.E.f.) 


903  FOREST  POLICY,  GENERAL: 

GENERAL  SYSTEIVIS,  PROGRAMMES, 

PLANS,  ETC. 

Hartog,    G.J.    den.    1973.    [FORFSTRY    POLICY   AND   POPLAR  I 
GROWING.]  Populier  10  (2):  34-37.  [Du.E.f.] 
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Anonymous.      1966.      [SPECIAL      ISSUE      ON 
MACEDONIA.]  Das.  Chron.  8  (8/9):  343-393.  |Gk.] 


[GREEK] 


:herkasova,  G.  I.,  and  Cherkosov,  I.  K.  1970.  [THE  ASPEN  ON 
THE  CHALK  HILLS  IN  WESTERN  KAZAKHSTAN.]  Moscow 
Jniv.  Vestnik  Ser.  6  Biol.  Pochvoved  6:  57-59.  (Ru.j 

;iaudel,  Y.  1972.  (POPULUS  CULTURE  BY  PRIVATE  OWNERS 
N  THE  RHINE-ALPS  REGION.]  For.  Fr.  Act.  For.  169:  32-34. 
F.j 

:uccaro,  R.,  and  Ascoli,  A.  1972.  [DEMONSTRATIONS  GIVEN 
iY  THE  ENCC  (NATIONAL  PULP  AND  PAPER  CORPORA- 
TION! IN  THE  POPLAR-GROWING  SECTOR.]  Cellulosa  e  Carta 
!3  (12):  29-35.  [It.] 

briefly  reviews  the  activities  of  the  Corporation  during  1972,  with 
tabulated  data  showing  the  areas  of  N.  and  of  central  and  S.  Italy 
seated  by  spraying  against  attacks  by  Marssonina  brunnea  and  by 
nsects,  and  the  work  done  on  stump-grubbing  and  digging  planting 
oles. 


*  k 


ivans,  A.  S.  D.  1973.  REPORT  ON  POPLARS  IN  SOUTH 
pANTERBURY.  South  Canterbury  Catchment  Board,  Timaru,  N.Z. 
unpublished):  22  pp. 

Giordano,  G.  1969.  SHORT  NOTES  ON  POPLAR  CULTURE  IN 
ipHE  FAR  EAST  -  JAPAN.  Cellulosa  e  Carta  20  (3):  68-75.  [It.] 

3riffioen,  K.  1973.  SURVEY  OF  THE  NATIONAL  REPORTS  OF 
THE  PARTICIPATING  COUNTRIES.  Report  of  the  Regional 
Poplar  Congress,  Wageningen,  the  Netherlands. 

The  countries  participating  at  the  Regional  Congress  on  the  poplar 
tvood  market,  held  in  Wageningen  from  7-10  May,  1973,  presented 
'eports  on  their  poplar  wood  production,  consumption  and  trade. 
The  author  compiled  the  data  from  these  reports. 

Kohan,  S.  1972.  [RESULTS  IN  POPLAR  CULTIVATION  IN  THE 
[RON  AND  STEEL  AREA  OF  EASTERN  SLOVAKIA.]  Les. 
(Bratislava)  28  (1):  3-9.  (Slovak.) 


<ohan,  S.  1972.  (RESULTS  SO  FAR  IN  GROWING  POPLARS  IN 
NTENSIVELY  MANAGED  PLANTATIONS  ON  THE  E. 
5LOVAKIAN  PLAIN.]  Vedecke  Prace  Vyskumneho  Ustavu 
^esneho  Hospodarstva  vo  Zvolene  15,  63-84  [Sk.ru.e.de.,  12  ref. | 
4  report  on  experience  in  Poplar  cultivation  on  the  E.  Slovakian 
ilain,  comparing  the  performance  and  susceptibility  to  disease  of 
'opulus  '1-214',  P.  'Robusta',  P.  'Gelrica'  and  P.  'Virginiana  de 
•'rignicourt'  in  plantations  2-12  years  old,  and  discussing  methods  of 
ite  preparation  where  soils  are  heavy. 

.aar,  A.  van,  and  Tingle,  A.  C.  M.  1965.  [CULTIVATION  OF 
^OPLARS  IN  SOUTH  AFRICA.]  Tijdschrift  der  Koninklijke 
>Jederlandsche  Heide  Maatschappij  76  (9):  374-384.  [Du.[ 

Vleiden,  H.  A.  van  der.  1973.  THE  POPLAR  AND  WILLOW  AREA 
IN  THE  NETHERLANDS.  Populier  10  (2):  37-40.  (E.f.| 

Vlottl,    J.    1971.    POPULUS   CULTURE    IN   CZECHOSLOVAKIA, 
orsko  Stopanstvo  27  (7):  49-52.  [Bulg.[ 

Mutibaric,  J.  1970.  PROBLEMS  OF  POPLAR  CULTIVATION  IN 
MEMBER  COUNTRIES  OF  EEC.  Topola  14(77/78):  34-41. 
[Croat.] 

Nielsen,  R.  C.  1965.  POPLARS  IN  AUSTRALIA.  Paper  to  the  4th 
Conference  of  the  Inst,  of  Foresters  of  Aust.,  Hobart.  10  pp. 

Nikolaishvili,  R.  V.  1974.  [PLANTATION  WORK  IN  FORESTRY 
IN  COLCHIS.]  Subtropicheskie  Kul'tury  No.  6,  62-65  (Ru.,  BLL] 
A  general  account  of  forestry  in  the  Colchis  region  (the  'subtropical' 
coastal  lowlands  of  Soviet  Georgia),  with  special  reference  to  the 
development  of  plantations.  In  the  period  194  7/73,  some  1759  ha 
have  been  planted,  of  which  1312  ha  survive.  77ie  main  species  used 
are  Poplars,  Eucalypts,  Platanus  orientalis,  Robinia  pseudoacacia 
•and  Pinus  pinaster. 

Ponticelli,  P.  1973.  (THE  ASSOCIATION  FOR  POPLAR 
CULTURE      OF      CARTIERE      RIUNITE      DONSELLI      AND 


MERIDIONALI:  GUSSOLA,  BREME  AND  BOSCONE.]  Cellulosa  e 
Carta  24  (1):  25-40.  maps.  (It.) 

Porcelli,  G.  S.  1974.  [FENIGLIA  IN  HISTORY.]  Monti  e  Boschi 
25  (2):  33-36  (It.) 

Gives  a  short  historical  account  of  the  past  and  present  vegetation  of 
Feniglia,  the  narrow  strip  of  sand-dunes  that  separates  the  Medi- 
terranean from  the  lagoon  ofOrbetello  on  the  west  coast  of  Italy. 


Pourtet,  J.  1970.  PROGRESS  IN  POPLAR  CULTURE.  Schweiz 
Pappel-arbeitsgemeinsch  Mitt  18:  1-4.  [F.] 

Ruedi,  K.  1972.  (POPLAR  PLANTATIONS  IN  THE  FOURTH 
AARAU  FOREST  DISTRICT.]  Schweiz  Pappel-arbeitsgemeinsch 
Mitt.  21:  1-9.  [F.] 

Schaefer,  N.  T.  1969.  COMMERCIAL  POTENTIAL  OF  POPLARS 
ON  THE  NORTH  COAST  OF  NEW  SOUTH  WALES.  Univ.  New 
England,  Armidale.  Dept.  of  Univ.  Extn.  Res.  Ser.  in  Regional  Devt. 
3. 

Soofi,  G.  R.  1970.  POPLAR  CULTIVATION  IN  KASHMIR 
VALLEY  &  ITS  ECONOMIC  APPRAISAL.  J  &  K  State  Forestry 
Conference,  Srinagar,  October,  1970,  pp.  32. 

Szanto,  G.  1972.  (POPLAR  STANDS  IN  SOMOGY.[  Erdo  21  (2): 
61-64.  (Hu.[ 

Tsitsones,  K.,  and  Garphallos,  I.  1971.  (POPLAR  CULTURE  IN 
WESTERN  EUROPE.]  Dassika  Chron  13  (155/156):  50-62.  (G.[ 

Zundel,  Rudolf.  1972.  PAPPELANBAU  IM  RAHMEN  DER  LAND- 
ESPFLEGE.  Holzzucht,  Reinbek  26  (3/4):  34-38,  (6  Abb.] 

905  FOREST  STATISTICS  AND  RESOURCES 

Anonymous.  1969.  WECHSELBERGER:  PAPPELINVENTUR, 
ABER  WIE?  Holzzucht,  Reinbek  23  (1):  6-9,  ]  1  Tab.) 

Bozic,  J.  1971.  [PLANTATION  PRODUCTION  OF  POPLAR 
WOOD  IN  YUGOSLAVIA.]   Les.  (Ijubljana)  23  (3/4):  43-46.  JSIv.] 

Brodbeck,  C.  1974.  [POPLAR  GROWING  IN  SWITZERLAND. 
REPORT  ON  THE  1970/71  SURVEY.]  Der  Pappelanbau  in  der 
Schweiz.  Bericht  uber  die  Erhebung  1970/71  [Bern,  Switzerland;! 
Schweizer  Pappel-Arbeitsgemeinschaft.  [De.  from  Holzzucht  28,  24. 
De.] 

The  survey  recorded  all  Poplar  stands  (including  rows  '^  100  m 
long)  on  a  map  (1  :  50,000),  giving  information  on  total  area, 
distribution,  age  groups,  volume/ha,  etc.,  and  listing  the  clones  most 
frequently  planted. 

Jerome,  R.  1966.  (AN  INVENTORY  OF  POPLAR  STANDS.]  Erdo 
15  (9):  410-6.  [Hu.ru.g.[ 

Includes  data  for  Hungary  on  age  distribution  and  predicted 
increases  in  annual  cut  in  the  period  to  1974/75. 

Joris,  D.  1974.  (SOME  RECENT  STATISTICS  ON  POPLAR 
(GROWING  IN  BELGIUM].]  Bulletin  de  la  Societe  Royale 
Forestiere  de  Belgique  81  (4):  177-187  ]F.Nl.,Cf.  FA  35,  4856 1 

Kottasz,  T.  1968.  JCHANGES  IN  THE  AREA  UNDER  POPLARS 
IN  HUNGARY.]  Erdo  17  (9):  409-1  1.(3  refs.  [Hu.]  3  figs.  1  tbl.] 
Compares  the  total  area  under  Poplars  and  Willows  in  1885 
(141.271  ha.),  1933  (48,330).  and  1966  (77,603)  and  its  distribu- 
tion by  districts  and  river  Jlood-plains. 

Krzysik,  F.,  and  Milewski,  J.  1970.  (TRENDS  IN  THE  INDUS- 
TRIAL UTILIZATION  OF  POPLAR  WOOD.]  Sylwan  114(5): 
45-57.  [Pol.ru.e.,  15  refs.l 

Reviews  Poplar  planting  in  Poland  since  1951,  with  data  on  present 
annual  production  (57,400  cu.  m.)  and  estimated  annual  yields  up 
to  the  year  2000  A.D.  f)  2-1  /2  million  cu.  m.j. 

Meiden,  H.  A.  van  der.  1967.  [POPLARS  AND  WILLOWS  IN  THE 
NETHERLANDS  -  FOREST  STATISTICS.  ]  Populier,  Wageningen 
4  (3;4);  46-8;  56-9.  [Du.] 

Gives  general  statistics  of  forest  area,  ownership,  species,  age,  yields 
from  forest  areas  and  roadside  and  boundary  plantings,  etc.,  and 
tables  showing  the  distribution  of  Poplar  and  Willow  plantings  by 
districts,   their  soil  types,   volume  and  increment  per  ha.  of  Poplar 
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plantings,  and  ownership  classes  and  distribution  of  volume  by 
diam.  class  for  roadside  and  boundary  plantings  of  Poplar  and 
Willow. 

Meiden,  H.  A.  van  der.  1971.  [POPLARS  AND  WILLOWS  IN  THE 
NEW  [NETHERLANDS]  FOREST  STATISTICS.)  Populier  8  (3): 
43-7.  [Nl.l 

A  statistical  survey  comparing  data  from  the  official  forest  statistics 
collected  in  1964-68  with  those  of  an  earlier  survey. 

Rossmassler,  W.  1968.  [[W.GERMAN]  POPLAR  INVENTORIES.] 
Holzzucht,  Reinbek  22  (3):  21-5.  [G.] 

Discusses  data  on  Poplars  grown  in  forest  stands,  extracted  from: 
the  W.  German  forest  census  of  1961 ;  a  survey  of  Poplars  planted 
inside  and  outside  the  forest  in  Rheinland-Westphalen,  1958/59;  a 
survey  in  progress  in  Baden-Wurttemberg;  and  suggestions  for  a 
country-wide  survey  of  Poplars  and  Willows  in  W.  Germany. 


907  INDIRECT  SIGNIFICANCE  OF  FORESTS 

Anonymous.  1972.  [LANDSCAPE  CONSIDERATIONS  IN  THE 
CONSOLIDATION  OF  FRAGMENTED  HOLDINGS.]  Holzzucht 
26  (1/2):  1-20  [De.] 

Becher,  R.  1970.  VON  PAPPELN  OHNE  RINDE  UND  SOLCHEN 
MIT  SEELE.  Holzzucht,  Reinbek  24  (4):  44-46. 

Grandjot,  W.  1968.  PAPPEL,  FREMDKORPER  IN  DER  LAND- 
SCHAFT?  Forst-Holzwirt,Hann.  23  (11):  229-230.  (5  Abb.] 

Keller,  T.  1974.  [FILTERING  EFFECT  OF  HEDGES  ON  AIR- 
POLLUTANT  DUSTS  CREATED  BY  ROAD  TRAFFIC, 
ESPECIALLY  LEAD  COMPOUNDS.]  Schweizerische  Zeitschrift 
fur  Forstwesen  125  (10):  719-735  (De.f.,  53  ref.] 
Pieces  of  spagnum  moss  or  glass  wool  were  exposed  near  the  ground 
for  a  few  weeks,  with  overhead  protection,  at  various  distances  from 
several  busy  roads  in  Switzerland,  one  being  a  motorway  without 
hedges  and  the  others  being  lined  with  hedges  ca.  1  m  wide  of 
Carpinus  betulus  or  Thuja  plicata,  a  Poplar  screen  or  the  margin  of  a 
mixed  hardwood  stand. 

Salmi,  M.  1965.  (ART,  LANDSCAPE.  AND  FOREST.]  Ital.  for. 
mont.  20  (6);  237-54  +  20  photos.  18  refs.  [It.f.] 

Sollie,  J.  F.  1969.  [BIRDS  IN  POPLAR-PLANTATIONS.]  Populier 
6  (2):  31-33.  [Du.] 

Vilaclara  Mir.  L.  1972.  [FORESTS  OF  CATALONIA;  THE 
SIGNIFICANCE  OF  INDIRECT  BENEFITS.]  Agric.  Rev.  Agropecu 
41  (486):  649-651.  [Span.] 

907.2 

Roorda  van  Eysinga,  N.  P.  H.  J.  1967.  [POPLAR  FOREST  AND 
RECREATION.]  Populier  4  (1):  2-6.  [Du.] 

Meiden,  H.  A.  van  der.  1966.  [POPLAR  FOREST  AND 
RECREATION.]  Publication  by  the  "Vereeniging  van  Neder- 
landsche  Papierfabrikanten",  Haarlem.  [Du.| 


91  LAND  USE,  LAND-USE  POLICY, 
AFFORESTATION  POLICY 

915  TIMBER-GROWING  OUTSIDE  THE  FOREST 
(e.g.  ROADSIDE  STRIPS) 

Jaeger.  1971.  PAPPEL-ANBAUTEN  FINER  PAPIERFABRIK  UND 
IHRE  BEDEUTUNG  FUR  LANDSCHAFT  UND  WIRTSCHAFT. 
Forst-Holzwirt,  Hann.  26(13):  S.262,  [1  Lit.  Ang.  ] 

Lange,  O.  1964.  PAPPELN  ALS  HELFER  BEI  DER  BEGRUNUNG 
VON  INDUSTRIEANLAGEN.  Holz-Zbl.,  Stuttg.  90(34):  S.607, 
[Abb.] 

Lange,  O.  1973.  PRODUKTION  UND  PREISENTWICKLUNG  AUF 
DEM  EUROPAISCHEN  PAPPELMARKT.  [PRODUCTION  AND 
PRICE  DEVELOPMENT  ON  THE  EUROPEAN  POPLAR 
MARKET.  1  Holzzucht,  Reinbek  27  (2/3):  1  7-20,  [  1  graph.  Darst  4 
Tab.,  26  Lit.  Ang.j 


Rossmassler,    W.     1967.     20    JAHRE    FLURHOLZANBAU    UND  W 
PAPPELWIRTSCHAFT.     Allgem.      Forstz.,      Munchen      22  (23): 
404-406,  [6  Abb.] 

Schmitz-Lenders,      B.      1965.     BEMERKUNGEN      ZU     DEN     IM  (  fc 
SONDERHEFT    DES    "FORST-    U.HOLZWIRT"   VOM    16.6.1964  §1* 
VEROFFENTLICHTEN   AUSFUHRUNGEN    BETREFFEND  DEN 
ZENTRALEUROPHAISCHEN      PAPPEL-KONGREB.      Forst-      u.  p< 
Holzwirt,  Hann.  20  (12):  265-267,  [4  Lit.  Ang.] 

lis 

Wechselberger.  1970.  FLURHOLZANBAU  UND  PAPPELWIRT- 
SCHAFT. Holzzucht,  Reinbek  24  (2/3):  17-19.  ||in 

93  PUBLIC  SUPERVISION  AND  REGULATION 

OF  FORESTRY,  INCLUDING  LEGISLATION  FOR 

THESE  PURPOSES 

Albertini,  F.  1970.  [RECENT  LEGISLATION  ON  AGRICUL- 
TURAL CONTRACTS;  FAIR  RENT,  DIRECT  GROWER,  LEASE, 
METAYAGE,  LONG  LEASE  GROUND  RENT,  TRIBUTARY 
ASSISTANCE  FOR  POPLAR  CULTURE.]  Milano,  Pirola  223  p. 
[It.] 

Meiden,  H.  A.  van  der.  1968.  [THE  LEGAL  OBLIGATION  FOR 
REFORESTATION  AND  THE  PROFITABILITY  OF  POPLAR 
PLANTATIONS.]  Populier  5  (2):  29-31.  [Du.] 


94  METHODS  TO  IMPLEMENT  FOREST  POLICY 

945  ADVISORY  SERVICES;  PUBLICITY; 
EDUCATION;  RESEARCH 

Ludwig,  H.  A.   1971.   [GOVERNMENTAL  AID  MEASURES  FOR 
PLANTING    POPLAR    AND    WILLOW.]     Populier    8(3):    48-49.! 
(Du.) 

945.4 

Anonymous.  1964.  FIFTEEN  YEARS  FOREST  RESEARCH  IN 
ISRAEL.  La-Yaaran  14  (4):  144-143.  (E.| 

Anca,  T.  1971.  [RESEARCH  PROGRAM  ON  THE  CULTURE  OF 
POPLARS  AND  WILLOWS.]  Rev.  Padurilor  86(5):  259-261 
[Rum.) 

Vallee,  G.  (Co-ordinator).  1972.  [RESEARCH  AND  DEVELOP- 
MENT ON  POPLAR  IN  THE  EASTERN  QUEBEC  REGION.  I  - 
RESEARCH  PROGRAMME  [OF  THE  QUEBEC  POPLAR 
RESEARCH  GROUP].]  Memoire,  Service  de  la  Recherche, 
Ministere  des  Terres  et  Forets,  Quebec  No.  8,  1  15  pp.  [  F.e.,  14  ref.) 

Zabielski,  S.   1974.   [EUROPEAN   INSTITUTES  CARRYING  OUT 

RESEARCH  ON  POPLARS.)    Sylwan   118(1):  33-43.  [Pol.ru.e.,  4 

ref.) 

Gives  notes  on    the  lines  of  Poplar  research  being  carried  out  in 

Belgium,  Bulgaria,  Czechoslovakia,  France,  Holland,  Hungary,  Italy, 

Poland,  Rumania,  Turkey,  West  Germany  and  Yugoslavia. 


lioii 

hi: 
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946  ASSOCIATIONS,  SOCIETIES; 
CONFERENCES;  INSTITUTIONS 

Anonymous.  1969.  [PROCEEDINGS  OF  THE  POPLAR  AND 
ARBORICULTURE  OF  TIMBERDAY  (PADOVA,  MARCH  1, 
1969).]  Agr.  Venezie  23  (3):  179-272  Jlt.) 

946.1 

Dimitrijevic,  Z.,  Bura,  D.,  et  al.  1971.  JREPORT  ON  THE 
ACTIVITY  OF  THE  YUGOSLAVIAN  NATIONAL  POPLAR 
COMMISSION  BETWEEN  THE  TWO  SESSIONS  OF  THE  INTER- 
NATIONAL POPLAR  COMMISSION  (FAO)  IN  THE  PERIOD 
1968-1970.]  Topola  15  (83/85):  7-22.  JSh.e.,  119  ref.) 

946.2 

Anonymous.  1966.  [FIRST  MEETING  OF  THE  FORESTRY 
PLANNING  SECTION  OF  INTA  [INSTITUTO  NACIONAL  DE 
TECNOLOGIA  AGROPECUARIA  OF  ARGENTINA|:  BASIC 
DOCUMENTATION.)  Idia:  Supl.  for.  No.  3,  (57-11  1).  [Span.) 

Anonymous.  1967.  [THE  FIRST  FORESTRY  SYMPOSIUM  OF 
THE    SOUTH     [OF    BRAZIL)     -    HELD    AT    THE    FORESTRY 
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CHOOL  OF  THE  FEDERAL  UNIVERSITY  OF  PARANA,  8-12 
lAY,  1967.)  Companhia  de  Desenvolvimento  Economico  do 
arana  (Curitiba?|.  pp.  [63).  (Port.) 

elitz,  E.  1964.  PAPPELFAHRT  NACH  OSTERREICH.  Hess. 
/aldbesVerb.,  Wiesb.  12  (10):  85-86. 

ange,  O.  1964.  STAND  DER  PAPPELWIRTSCHAFT  IN 
fORDRHEIN-WESTFALON  UND  FRAGEN  DES  ANBAUES  VON 
ALSAMPAPPELN.  Holzzucht,  Reinbek  18  (3/4):  26-27. 

ann,  W.  1964.  J  AH  RESH  AUPTVERSAMMLUNG  DES 
lEUTSCHEN  PAPPELVEREINS,  LANDESGRUPPE  HESSEN  E.V. 
orstl.  Mitt.,  Bad  Homburg  v.d.H.  17(16):  267-268. 

946.3 

jionymous.  1970.  WACHSENDE  BEDEUTUNG  DER  PAPPEL 
UR  DIE  TURKEI.  Holz-Zentralbl.,  Stuttg.  96  (5):  S.42 

ekawin,  M.  1964.  TATIGKEIT  UND  ZIELE  DES  FORSCHUNGS- 
NSTITUTS  FUR  PAPPELWIRTSCHAFT  IN  CASALE 
lONFERRATO.  Forst-  u.  Holzwirt,  Hann.  19(12):  260-262. 
Photogr.  ] 

97  INTERNATIONAL  FOREST  POLICY  AND 
OTHER  INTERNATIONAL  COLLABORATION 

971  CONGRESSES  AND  CONFERENCES 

Vnonymous.  1969.  |THE  13TH  MEETING  OF  THE  INTER- 
JATIONAL  POPLAR  COMMISSION.]  Cellulosa  e  Carta  20(3): 
-75.  (Many  refs.  |  It.it. f.e.g.)  .| 

|4.nonymous.  1974/75.  [INTERNATIONAL  SYMPOSIUM  ON 
OPLAR  GROWING  AND  THE  UTILIZATION  OF  POPLAR 
/OOD,  YUGOSLAVIA.)  Topola  18/19(103/106):  212  pp. 
Sh.e.ru.,  Many  ref.  j 


Broekhuizen,  J.  T.  M.  van.   1969.  (INTERNATIONAL  REGISTRA- 
TION OF  THE  NAMES  OF  POPLAR  CLONES  IN  MIDDLE-  AND 
NORTHWEST  EUROPE.)  Populier  6  (5):  78-80.  (Du.) 
Infonnation  on   the  activities  of  the  study-group  concerned  of  the 
International  Poplar  Commission  ofFAO. 

International  Poplar  Commission.  1971.  (ISSUE  DEVOTED  TO 
I'HE  XlVth  SESSION  OF  THE  INTERNATIONAL  POPLAR 
COMMISSION  (FAO).)  Rev.  Padurilor  86(9):  451-92  -i-  smries.). 
]  Ro.e.f.es.) 

fCf.  FA  30  No.  5498.1  Presents  the  texts  (many  abridged)  of  1  7 
papers  delivered  by  Rumanian  nationals  at  a  conference  held  in 
Bucharest  from  27  Sept.  to  2  Oct.  1971,  on  'growing  Poplars  and 
Willows  on  sites  liable  to  flooding'. 

International  Poplar  Commission.  1971.  NATIONAL  REPORT  ON 
ACTIVITIES  RELATED  TO  POPLAR  AND  WILLOW  CULTIVA- 
TION 1968-1970.  XIV  SESSION  OF  THE  INTERNATIONAL 
POPLAR  COMMISSION,  BUCHAREST.  New  Zealand  National 
Poplar  Ccjmmission  (National  Plant  Materials  Centre,  Palmerston 
North),  pp.  32.  (  13  ref.] 

Includes  statistical  infonnation,  and  information  on:  varieties: 
silviculture:  breeding  and  genetics:  injuries,  diseases  and  pests,  and 
protection  against  these:  and  miscellaneous  topics. 

International  Union  of  Forest  Research  Organizations.  1964. 
EXCURSION  IN  THE  NORTHERN  ANATOLIA  AFTER  THE 
PERMANENT  AND  ENLARGED  COMMITTEE  MEETING  IN 
ISTANBUL.  International  Union  of  Pbrest  Research  Organisations, 
Ankara,  pp.  159  +  2  maps.  (E.g.f.) 

Includes  descriptions  of  the  Forest  Faculty  at  Istanbul,  the  Poplar 
Research  Institute  at  Izmit,  several  experimental  forests,  ranges,  etc. 
fcf  F.A.  18  No.  2375  J.  and  various  trials  /cf  F.A.  20  No.  1830:  22 
No.  46961. 

Miller,  W.  A.  1972.  )NOTESON  THE  INTERNATIONAL  POPLAR 
COMMISSION.)  Timber  Grow  46:  27-30. 


P.  ALBA  TO  P.  BACHOFENI 


1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


11  SITE  FACTORS: 
CLIMATE,  SITUATION,  SOIL,  HYDROLOGY 

111.1 

'opescu,  I.G.,  Paun,  R.,  et  al.  1968.  ALLERGY  TO  POLLEN 
3RAINS  IN  CERTAIN  REGIONS  OF  RUMANIA.  Review  of 
'alaeobotany  and  Palynology,  Amsterdam  7  (1):  55-9.  [E.,  12  refs. 
).R.S.) 

n  most  areas,  the  incidence  of  allergy  is  small,  but  in  a 
:ub-Carpathian  region  where  it  is  higher,  tree  pollens,  especially  of 
^opulus  nigra,  P.  alba,  and  Tilia  cordata,  were  found  to  be 
m  port  ant. 

111.2 

3irkebak,  R.,  and  Birkebak,  R.  1964.  SOLAR  RADIATION 
:HARACTERISTICS  of  tree  leaves.  Ecology  45  (3):  646-9. 
13  refs. 

The  amounts  of  solar  energy,  reflected  by,  transmitted  through,  and 
ibsorbed  by,  the  upper  and  lower  leaf  surfaces  of  22  hardwood 
species  in  Minnesota  were  measured  with  an  integrating  sphere 
radiometer;  results  are  tabulated. 

114.2 

Marzo,  M.  T.    1964.   )  RAPID  ANALYSES  APPLIED  TO  FOREST 
SOILS.  DETERMINATION  OF  'AVAILABLE' K. )  Monies,  Madrid 
20(1  18):  301-1  1.  4  refs.  (Span.) 
Tabulates  results  of  analyses  for  available  K  %  in  samples  of  forest 


soils  (supporting  Pinus  nigra  var.  calabrica,  P.  halepensis.  P.  pinea,  P. 
pinaster,  Quercus  ile.x,  Q.  suber,  Q.  lusitanica,  Populus  alba  and  P. 
nigra)  from  8  Spanish  provinces. 

16  GENERAL  BOTANY 


160  PLANT  CHEMISTRY 


-  THE 
chem. 


Bendz,  G.,  and  Haglund,  A.  1968.  POPULUS  TREMULA 
ANTHOCYANINS  OF  LEAVES  AND  CATKINS.  Acta 
scand.22(4):  1365.  (3  refs.  (E.)  O.R.S.j 

Compares  the  anthocyanins  (all  cyanidin  derivatives)  found  in 
spring,  summer  and  autumn  leaves,  6  and  9  catkins,  and  d  catkins  of 
P.  alba  X  P.  tremula  (which  contained  the  same  anthocyanins  as  d 
catkins  of  P.  tremula). 

Portjanko,  V.  F.,  and  Kostina,  A.  E.  1968.  (CONTENT  OF  IODINE 
IN  THE  VEGETATIVE  AND  REPRODUCTIVE  ORGANS  OF 
PLANTS.)  Fiziol.  Rast.  15(1):  135-8.  (27  refs.  ( Ru.ru.e.  ]  A.P.B.) 
Tabulates  and  discusses  the  results  of  analyses  made  on  II  species, 
including  Pinus  sylvestris  and  Populus  alba  var  pyramidalis.  [See 
Translations,  Sect.  0.  / 

Schlenker,  G.,  and  Jeremias,  K.  1968.  ((SEASONAL  PATTERNS 
IN  CHEMICAL  CONTENTS  OF  FOREST  TREES  IN  RELATION 
TO  BREEDING  WORK.)  jl)  ARE  THERE  SPECIFIC  'INTERNAL 
CALENDARS'  FOR  THE  TIMING  OF  BREEDING  WORK>  (11) 
CARBOHYDRATE  CONTENTS  IN  THE  FOLIAGE  AND  BARK 
OF  THE  ]  BALSAM)  POPLAR  CULTIVARS  'OXFORD'. 
'ROCHESTER-    AND    'ANDROSCOGGIN'.     (Ill(     CHANGES    IN 
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FAT  CONTENT  IN  THE  BARK  OF  THE  POPLAR  CULTIVARS 
'OXFORD',  'ROCHESTER'  AND  'ANDROSCOGGIN'  IN  THE 
COURSE  OF  A  YEAR.)  Mitt.  Ver.  Forstl.  Standortskunde 
ForstpflZucht.  No.  18,(88-97).  (24refs.  [G.g.e.].] 

Stoessl,  A.,  Toth,  A.,  Hardegger,  E.,  and  Kern,  H.  1971.  7-0- 
METHYLAROMADENDRIN  FROM  POPULUS  ALBA.  Phyto- 
chemistry  10(8):  1972-1973. 

Szendrey,  I.,  and  Juhasz,  M.  1966.  COMPARATIVE  TESTING  OF 
THE  LEAF-CATALASE  OF  SOME  TREE  SPECIES.  Hungarian 
Forestry  Science  Review,  Budapest  (73-82).  (E.J 

Szendry,  I.,  and  Juhasz,  K.  1966.  (COMPARATIVE  STUDIES  ON 
LEAF  CATALASE  OF  SOME  TREE  SPECIES.)  Erdesz.  Faipari 
Egyetem  tud.  Kozl.,  Sopron  (1/2):  239-49.  [6refs.  [Hu.ru.g.e.] .  j 
Leaf  catalase  activity  was  studied  during  two  years,  and  character- 
istic curves  were  derived  for  Quercus  petraea,  Q.  robur,  Q.  cerris, 
Fagus  sylvatica,  Populus  alba,  and  P.  nigra.  Ttie  curves  provide  a 
basis  for  determining  the  biological  state  of  the  tree. 

161  PHYSIOLOGY 

Domingo,  I.  L.  1972.  PHYSIOLOGICAL  RESPONSES  OF  AN 
ASPEN-POPLAR  HYBRID  TO  TEMPERATURE  AND  SOIL  MOIS- 
TURE TREATMENTS.  (Abstract).  Dissertation  Abstracts  Inter- 
national, B  32  (10):  5560  [E.,  ORS,  Order  No.  72-12,545) 
A  controlled-environment  study  of  rooted  cuttings  of  Populus 
grandidentata  X  P.  alba,  in  order  to  determine  the  effects  of  air 
temperature  and  soil  moisture  on  photosynthesis,  respiration, 
vegetative  growth,  dry  weight,  distribution  of  assimilates  and  leaf 
water  content. 

Domingo,  I.  L.,  and  Gordon,  J.  C.  1974.  PHYSIOLOGICAL 
RESPONSES  OF  AN  ASPEN-POPLAR  HYBRID  TO  AIR  TEMPER- 
ATURE AND  SOIL  MOISTURE.  Botanical  Gazette  135  (3): 
184-192  (E.,  21  ref.  OBD) 

Reports  a  controlled  environment  study  of  rooted  cuttings  in  which 
maximum  net  photosynthesis  and  height  growth  were  recorded  in 
the  soil-moisture  range  16-30%,  and  for  day /night  air-temperature 
regimes  of  25°/ 15°  and  30°/ 20°  C. 

Liani,  A.  1972.  (DISTRIBUTION  OF  P^2  INJECTED  INTO  THE 
STEMS  OF  YOUNG  POPLARS.)  Pubblicazioni  del  Centro  di 
Sperimentazione  Agricola  e  Forestale  11  (4):  261-269  [It.e.,  18 
ref.) 

The  distribution  of  P^^  was  studied  in  potted  plants  of  the  clones 
Populus  alba  '49/51'  (a),  P.  nigra  '62/55'  (b),  P.  deltoides  'UAS  235' 
(c)  and  P.  X  euramericana  [P.  X  canadensis]  'I  214'  (d)  that  had 
been  treated  by  injection  of  H^p32o ^  into  the  stems. 

PospisI,  J.  1966.  SOME  RESULTS  FROM  A  STUDY  OF 
MICROSPOROGENESIS  IN  THE  PLUS-TREE  OF  POPULUS 
ALBA  L.  NO.  333.  Sborn.  Vysoke  Skoly  Zemed.,  Brno  (Rada  C) 
35  (3):  225-32  +  4  plates.  ( 1 1  refs.  (E.e.ru.g.cz.cz.) .] 
Describes,  and  illustrates  with  photomicrographs,  the  cytology  of 
microsporogenesis  in  a  tree  that  had  been  found  to  form  abnormally 
large  pollen  grains. 

Tagirov,  A.  R.  1970.  (THE  TRANSPIRATION  CAPACITY  OF  THE 
WOODY  SPECIES  GROWING  ALONGSIDE  CANALS  IN  THE 
GOLODNAJA  STEPPE.)  Lesoved.  (2),  (101-4).  [Ru.e.,2  refs.) 
Graphs  the  transpiration  rates  of  Apricot  [Prunus  armeniaca? ] , 
Robinia  pseudoacacia,  Salix  sp.,  Acer  negundo,  Populus  bolleana  [P. 
alba  var.  pyramidalisj,  and  Fraxinus  pennsylvanica  in  May,  June, 
July,  Aug.,  and  Sept. 

Tucovic,    A.,    and    Vuletic,    D.    1969.    (CHARACTERISTICS    OF 
MEIOSIS     IN     NATIVE     ASPEN     AND    WHITE     AND     BLACK 
POPLAR.)  Topola,  Beograd  13  (71/72):  21-5.  jSerb.e.,  21  refs.) 
Describes  and  illustrates  the  main  phases  in  Populus  tremula,  P.  alba 
and  P.  nigra. 

164  MORPHOLOGY 

Sinclair,  R.,  and  Thomas,  D.  A.  1970.  OPTICAL  PROPERTIES  OF 
LEAVES  OF  SOME  SPECIES  IN  ARID  SOUTH  AUSTRALIA 
Aust.  J.  Bot.  18  (3):  261-73.  (18  refs.,  O.B.D.) 

Gives  measurements  of  reflection  and  transmission  spectra  (over  the 
wavelength  range  350-1350  nm.j  for  a  number  of  species  of  the  arid 
zone  (including  Eucalyptus  oleosa,  and  Acacia  spp.},  and  com- 
parative data  for  some  non-arid  species  (including  Populus  alba, 
Quercus  cerris  and  E.  macrocarpa). 


165  PHYLOGENY,  EVOLUTION,  HEREDITY 
GENETICS,  ETC. 


P 


Anonymous.  1969.  (DISEASE-RESISTANT  POPLARS.)  Tidsskrift fwl' 
for  Planteavl,  Kobenhavn  73,  (426-8).  (Dan.)  pa 

In  a  collection  of  32  European  species,  varieties  and  types,  mostly 
belonging  to  Populus  X  berolinensis,  Populus  X  canadensis  and  P.  |(tt"" 
trichocarpa,  which  were  tested  in  Denmark  from  1961,  onlyy0 
Populus  'Bachelieri'  proved  resistant  to  the  pathogens  Venturia,  JCoisk' 
Marssonina  and  Melampsora  and  had  at  the  same  time  such  other  l^d 
desirable  qualities  as  vigour  of  growth,  large  leaves,  good  leafi\^i!l> 
retention  and  resistance  to  wind  damage. 


mtt 


Chira,  E.,  and  Bielikova,  K.   1970.  (ONE  OF  THE  REASONS  FOR 
THE  DEVELOPMENT  OF  POLLEN  GRAINS  WITH  MORE  THAN  I 
THE  HAPLOID  CHROMOSOME  NUMBER  IN  POPULUS  ALBA.] 
Lesn.  Cas.  16  (3/4):  233-44.  (Sk.ru.e.de.,  23  ref.) 

Giordano,  G.  1969.  (SHORT  NOTES  ON  POPLAR  GROWING  IN 
THE  FAR  EAST:  SOUTH  KOREA. [  Cellulosa  e  Carta  20  (2):  51-8. 
(It.) 

A  short  account  based  on  a  tour  in  Aug.  1968.  The  indigenous 
Poplars  are  Populus  davidiana,  P.  glandulosa,  P.  koreana,  P. 
maximowiczii  and  P.  simonii,  with  a  natural  hybrid,  P.  X  tomen- 
tiglandulosa  (corresponding  to  the  European  P.  canescens).  P.  nigra 
var.  italica,  P.  alba  and  P.  sicboldii  have  been  introduced. 

Hong,  S.  O.  1967.  [HERMAPHRODITISM  IN  POPULUS 
TOMENTIGLANDULOSA  T.)  Res.  Rep.  Inst.  For.  Genet.,  Suwon 
No.  5,  (1  19-22).  (  15  refs.  (Kor.e.e.[.) 

Individuals  of  this  species,  thought  to  be  a  natural  hybrid  between 
P.  alba  and  P.  glandulosa,  can  be  divided  into  three  types: 
predominantly  6,  predominantly  9,  and  androgynous.  Drawings  of 
flowers  from  these  types  are  given. 

International  Union  of  Forest  Research  Organizations.  1966. 
(SELECTION  AND  BREEDING  OF  POPLARS,  WILLOWS,  AND 
ROBINIA  IN  HUNGARY.)  (Proc.)  Mtg.  Sect.  22  Int.  Union  For. 
Res.  Organ.,  Hungary  1966  Vol.  1,(40-57,  113-5,  120-4).  (E.) 

Joennoz,  R.,  and  Vallee,  G.  1974.  (RESEARCH  AND  DEVELOP- 
MENT ON  POPLAR  IN  THE  EASTERN  QUEBEC  REGION.  II  - 
RESULTS  OF  A  BREEDING  PROGRAMME  ON  POPLARS.] 
Memoire,  Service  de  la  Recherche,  Ministere  des  Terres  et  Forets, 
Quebec  No.  13,  36  pp.  +  smries.  (F.e.,  16  ref.) 

Discusses  silviculture^  advantages  that  could  result  from  raising 
Poplar  hybrids  in  E.  Quebec,  and  gives  preliminary  results  of  a 
breeding  programme  between  12  species  of  hybrids  of  Poplar,  in 
which  464  crosses  were  made  and  57,000  plants  belonging  to  140 
families  were  raised  from  them. 

Knox,  R.  B.,  Willing,  R.  R.,  and  Ashford,  A.  E.  1972.  ROLE  OF 
POLLENl-WALL  PROTEINS  AS  RECOGNITION  SUBSTANCES  IN 
INTERSPECIFIC  INCOMPATIBILITY  IN  POPLARS.  Nature,  UK 
237  (5355):  381-383  (E.,  22  ref.) 

Interspecific  hybrids  were  obtained  when  Populus  deltoides  was 
pollinated  with  a  mixture  of  killed  'recognition'  or  mentor  pollen  of 
P.  deltoides  plus  viable  pollen  of  P.  alba,  whereas  control  pollination 
with  P.  alba  pollen  alone  always  failed  to  produce  progeny. 

Knox,  R.  B.,  Willing,  R.  R.,  and  Pryor,  L.  D.  1972.  INTER- 
SPECIFIC HYBRIDIZATION  IN  POPLARS  USING  RECOGNI- 
TION POLLEN.  Silvae  Genetica  21  (3/4):  65-69  (E.de.,  29  ref.) 
Describes  a  simple  method  for  overcoming  incompatibility  barriers 
by  the  use  of  'recognition  pollen '  (killed  compatible  pollen  rendered 
inviable,  or  pollen  with  reduced  viability). 

Kopecky,  F.  1966.  [THE  IMPORTANCE  OF  ARTIFICIALLY 
INDUCED  POPLAR  AND  ROBINIA  POLYPLOIDS  FOR  THE 
BREEDING  OF  FAST  GROWING  TREE  SPECIES.)  Erdesz. 
Kutatas.,  Budapest  62  (1/3):  161-75.  (41  refs.  [Hu.hu. ru.g.) .) 
Includes  for  mixo-  or  tetraploid  Populus  alba,  P.  tremula  X  P. 
tremuloides  and  Robinia  pseudoacacia,  data  on  leaf  morphology  and 
stomatal  frequencies,  and  for  Robinia  also  growth  data  and  data  on 
thominess. 

Melchior,  G.  H.,  and  Seitz,  F.  W.  1966.  (SOME  RESULTS  OF 
FIELD  TRIALS  WITH  ASPEN  HYBRIDS.  1.  CROSSES  OF  THE 
YEAR  1951.)  Silvae  Genet.  15  (4):  127-33.  (1  ref.  (G.g.e.).) 
Plants  from  7  crosses  were  established  on  6  different  sites,  and 
results  are  given  of  mortality,  growth,  and  stem  form  at  15  years  on 
3  of  the  sites. 
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izolin,  G.  P.  1970.  [RESEARCH  IN  AND  PRACTICAL  UTILIZA- 
lON  OF  POPLAR  BREEDING  IN  THE  USSR  AND  ABROAD.) 
rud.  VNII  Agrolesomelior.  (1),  (139-86).  [Ru.  From  abstr.  in 
eferat.  Zh.  1971  (9.56.134).  Ru.  NLLJ 

etrov,  M.   1967.   (CREATING  PRODUCTIVE  POPLAR  CLONES 

ROM  CROSSES  OF  POPULUS  ALBA  WITH  P.  TREMULA.] 
'llorskostop.  Nauka,  Sofija  4  (2):  17-27.  |  10  refs.  |  Bulg.ru.e.)  .| 

^escribes  a  Bulgarian  hybridization  programme  started  in  1953 
Dhich  has  produced  three  clones  whose  volume  increment  7  years 

fter  planting  out  is  up  to  100%,  and  weight  increment  up  to  130%, 

reater  than  that  of  P.  X  regenerata. 

etrov,  S.  A.,  and  Rjazanceva,  P.  A.  1968.  | 'KAZAHSTANSKIJ- 
72'  -  A  NEW  POPLAR  CHIMAERA.)  Auyl  Saruasylyk 
.ylymynyn  Habarsysy  (6),  (78-81).  [[Ru.kazakh]  From  abstr.  in 
eferat.  Z.,  Moskva  (4.56.49).  |Ru.|  N.L.L.| 

^escribes  this  periclinal  chimaera,  obtained  by  grafting  Populus 
achofeni  on  P.  nigra  var.  italica  and  subsequently  decapitating  the 
raft  at  the  point  of  union. 

lauter,  R.  M.  1971.  CURRENT  PROGRAM  OF  TREE  IMPROVE- 
lENT  RESEARCH  WITHIN  THE  ONTARIO  DEPT.  OF  LANDS 
.ND  FORESTS.  Pulp  Paper  Mag.  Can.  72(10):  101-106.  [9  ref. 
vVoodl.  Sect.  Index  Canad.  Pulp  Pap.  Ass.  No.  2604).] 

lovskij,  V.  M.,  and  Sarkisova,  E.G.  1969.  [THE  MINIMUM  AGE 
iT  WHICH  SELECTION  OF  FAST-GROWING  POPLARS 
HOULD  BEGIN.]  Trudy  Sredneaz.  Nauc.-Issled.  Inst.  Lesn.  Hoz. 
11),  (158-63).  [Ru.  From  abstr.  in  Referat.  Z.  1970  (6.56.192). 
iu.  N.L.L.] 

Observations  made  for  4-5  years  on  the  growth  of  seedlings  of 
'opulus  nigra,  P.  bolleana  [P.  alba  var.  pyramidalisj ,  and  P.  alba 
ybrids  showed  that  selection  for  growth  rate  should  be  done  not 
arlier  than  age  3-4  years,  and  that  final  evaluation  cannot  be  made 
ntil  10-15  years. 


cepot'ev,  F.  L.,  and  Navalihina,  N.  K.  1968.  (EXPERIMENTAL 
:REATI0N  of  POLYPLOID  FORMS  IN  THE  GENUS 
OPULUS.]  Bjull.  Mosk.  Obsc.  Ispyt.  Prir.  (Otd.  Biol.)  73(1): 
15-23.  [27  refs.  [Ru.e.]  N.L.L.] 

'.eports  the  results  of  colchicine  treatment  of  seed  and  seedlings  of 

number  of  hybrids:  Populus  alba  X  P.   tremula,  P.  tremula  X  P. 

-emula,  P.  sukatshewi  X  P.  tremula,  and  P.  wesjolo-bokowenkiensis 

P.    tremula    (P.   sukatshewi  and  P.    wesjolo-bokowenkiensis  are 

Hemselves  both  hybrids,  P.  tremula  X  P.  bolleana). 


iwecki,  R.  1968.  OBSERVATIONS  ON  THE  RESISTANCE  OF 
OPLAR  HYBRIDS  FROM  SECTION  LEUCE  DUBY,  TO 
NFECTION  BY  VENTURIA  TREMULAE  ADERH.  Arboretum 
lornickie,  Poznan  13,  (275-85).  [4  refs.  [ E. pol.ru.] .] 
'tudies  were  made  on  PK-53  (Populus  tremula  from  Czmon  X  P. 
Iba  from  Komik),  and  on  25  other  selected  progenies.  P.  tremula 
nd  P.  X  canescens  hybrids  similar  in  leaf  morphology  to  the  Aspen 
arent  are  most  commonly  attacked,  whereas  P.  alba  and  P.  X 
anescens  hybrids  similar  in  leaf  morphology  to  the  White  Poplars 
re  more  resistant. 

itettler,  R.  F.,  and  Bawa,  K.  S.  1971.  EXPERIMENTAL  INDUC- 
lON  OF  HAPLOID  PARTHENOGENESIS  IN  BLACK  COTTON- 
WOOD (POPULUS  TRICHOCARPA  T.  &  G.  EX  HOOK.).  Silvae 
Jenet.  20  (1/2):  15-25.  [E.,  32  ref.) 

Aojtus,  M.  1973.  [INITIAL  WORK  ON  THE  BREEDING  OF 
miTE  AND  GREY  POPLARS  IN  SLOVAKIA.]  Lesnicky  Casopis 
9  (2):  1  13-127.  [Sk.ru.e.de.,  20  ref.] 

\n  outline  is  given  of  work  done  since  1964  on  Populus  alba  and  P. 
anescens,  covering  the  selection  of  elite  trees  and  stands,  com- 
''arison  of  methods  of  vegetative  propagation,  and  the  use  of 
i'egetatively  propagated  progeny  to  establish  clone  banks  and  trial 
]<lots. 

Vinton,  L.  L.,  and  Einspahr,  D.  W.  1968.  THE  USE  OF  HEAT- 
TREATED  POLLEN  FOR  ASPEN  HAPLOID  PRODUCTION.  For. 
ici.  14  (4):  406-7.  [2  refs.] 

165.43 

4arcet,  E.  1965.  [A  SPONTANEOUS  BUD  SPORT  OF  POPULUS 
VLBA  VAR.  PYRAMIDALIS.]  Silvae  Genet.  14(6):  186-7.  3  refs. 
G.)  2  photos. 


Describes  and  illustrates  an  'auero-variegata'  mutation  occurring 
among  vegetative  progeny  of  the  clone  Populus  alba  'Bolleana  H' 
received  from  Alice  Holt,  and  grown  in  Switzerland.  The  new 
variety  has  been  named  Populus  alba  var.  pyramidalis  cv. 
'Goldbunt'. 

17  SYSTEIVIATIC  BOTANY 

176.1 

Broekhuizen,  J.  T.  M.  1966/67.  [HOW  TO  DISTINGUISH  COM- 
MERCIAL POPLARS.]  Populier,  Wageningen  3  (4):  59-61;  4  (1-4): 
10-1;  26-7;  45-6;  66-7.  [Du.j 

Lists  the  distinguishing  characters  of  the  cultivars  '1-214', 
'Dorskamp',  'Flevo',  'Heidemij',  'Robusta',  'Zeeland',  'Lons', 
'Marilandica',  'Regenerata',  'Duitsland',  'Gelrica',  'Serotina  de 
Champagne',  'Serotina',  'Geneva',  'Oxford'  and  'Androscoggin'. 

Broekhuizen,    J.  T.  M.    1966.    [THE    IDENTIFICATION   OF   THE 

POPLAR  CLONES  GENEVA,  OXFORD  AND  ANDROSCOGGIN.] 

Ned.  Bosb.  Tijdschr.  38  (10):  375-8.  [3  refs.  [Du.e.].] 

Describes   the   three  clones  and  gives  a  key,   based  mainly  on  leaf 

measurements. 

Son,  D.  S.,  and  Chung,  S.  B.  1970.  [FIBRE  LENGTH  AND 
SPECIFIC  GRAVITY  OF  POPULUS  ALBA  X  GLANDULOSA 
HYBRID.]  Res.  Rep.  Inst.  For.  Genet.  Korea  No.  8,  (1-5).  [Kor.e., 
2  8  ref.) 

18  PLANT  ECOLOGY 

181  MODE  OF  LIFE,  AUTECOLOGY. 
SILVICULTURAL 

Dzekov,     S.     1965.     [POPULUS     ALBA     IN      (JUGOSLAVIAN] 

MACEDONIA.]   God.  Zborn.  Zemj.-Sum.  Fak.  Univ.  Skopje  (Sum.) 

No.  18,  1964/1965  (5-43  +  5  tbis.).  [14  refs.  [Maced.g.].] 

A   survey  covering  morpliology,  ecology,  propagation,  and  growth 

rates. 

Gathy,  P.  1970.  [A  PLEA  FOR  A  FORGOTTEN  SPECIES:  THE 
WHITE  POPLAR  (POPULUS  ALBA).]  Bull.  Soc.  For.  Belg.  77  (6): 
265-71  +  2  plates).  [F.,  7  refs.] 

Enumerates  the  advantages  of  tliis  species  (hardly  grown  now  in 
Belgium)  as  a  multipurpose  tree,  with  very  brief  notes  on  its 
botanical  and  silvicultural  characters  and  on  its  wood,  and  urges  the 
breeding  of  improved  strains. 


181.2 

Tarabrin,  V.  P.  1969.  (THE  HEAT  RESISTANCE  OF  WOODY 
PLANTS,  AND  METHODS  OF  DETERMINING  IT  IN  FIELD 
CONDITIONS. (  Bjull.  Glavn.  Bot.  Sada  No.  74,  (53-6).  (Ru.,  20 
refs.  N.L.L.( 

Reviews  various  laboratory  and  field  methods  of  determining  heat 
resistance,  and  describes  two  techniques:  (a)  insertion  of  leafy 
shoots  into  thermos  flasks  containing  hot  water,  suspended  in  the 
crown,  and  (b)  insertion  of  aerial  parts  or  roots  of  seedlings  into 
tanks  of  hot  water. 

181.31 

Joachim,  H.  F.  1972.  (THE  HEIGHT  GROWTH  OF  POPLAR 
VARIETIES  IN  THE  GRAUPA  SET  OF  LYSIMETERS.] 
Sozialistische  Forstwirtschaft  2  2  (3):  76-78  (De.,  13  ref.[ 
Describes  an  experimental  installation  of  concrete  lysimeters  in  h'. 
Germany  for  studying  the  influence  of  soil  texture  and  controlled 
water  tables. 

Smith,  D.  W.,  and  Gatherum,  G.  E.  1974.  EFFECTS  OF  MOIS- 
TURE AND  CLONE  ON  PHOTOSYNTHESIS  AND  GROWTH  OF 
AN  ASPEN-POPLAR  HYBRID.  Botanical  Ga/ette  135  (4):  293-296 
[E.,  9  ref.  OBD( 

Describes  a  controlled-environment  study  conducted  as  a  random- 
ized, complete-block  design,  in  which  rooted  cuttings  of  three 
clones  of  a  naturally  occurring  hybrid  (Populus  grandidentata  X  P. 
alba)  were  subjected  to  five  soil  water  potentials,  ranging  from  -15 
bars  to  near  .saturation. 

181.32/.34 

Alexandres,  S.  G.  1971.  (SITE  AND  NUTRITION  STUDIES  IN 
POPLAR  PLANTATIONS  IN   THE  MEGALON   DASOS  (KOTZA- 
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ORMAN)  FOREST  ON  THE  R.  NESTOS  FLOOD-PLAIN.]  Deltion 
Ereunon,  Kentron  Dasikon  Ereunon  Boreiou  Hellados,  Thessalonike 
No.  42,  pp.  48  +  4  plates,  2  dgms.  [Gr.de.e.,  44  ref.  | 
Presents  a  scheme  of  classification  of  Populo-Salicetum  sites  on 
alluvial  soils  on  the  Nestos  flood-plain  in  N.  Greece,  giving  details 
for  each  site  type  of  the  species  composition  of  ground  vegetation 
and  foliar  N  content  for  10-year  Populus  alba. 
t 

Catrina,  L,  Popa,  A.,  Constantinescu,  V.,  and  Huluta,  C.  1971. 
(SYNERGETIC  INTERACTIONS  IN  MINERAL  NUTRITION  OF 
HYBRID  AND  NATIVE  POPLARS.)  (Paper,)  Working  Group: 
Quantitative  studies  of  site  factors  and  their  influence  on  growth  of 
stands,  lUFRO  Section  21  (15th  lUFRO  Congress,  Gainesville, 
Fla.)  8  pp.  (F.,4ref.) 

Fritzsche,  K.  1967.  [RELATIONS  BETWEEN  SOIL  MOISTURE 
BALANCE  AND  NUTRIENT  SUPPLY  OF  POPLARS.)  Arch. 
Forstw.  16  (6/9):  741-4.  (G.) 

Describes  pot  trials  in  which  Populus  'Forndorf  was  grown  in  sand 
or  loam  (a)  with  high  dosages  of  NPK  or  (b)  untreated,  and  the  soil 
was  watered  to  30-100%  of  field  capacity  (f.c).  In  both  soils, 
growth  in  (a)  and  (b)  was  best  at  f.c. 

Horie,  Y.  1966.  (TOLERANCE  TO  SALT  WATER  OF  SEVERAL 
PLANTS  (2).]  Bull.  For.  Exp.  Sta.,  Meguro,  Tokyo  No.  186, 
(113-33).  (16  refs.  ( Jap.jap.e.e.) .[ 

The  subterranean  parts  of  seedlings  of  11  species  (trees,  shrubs  and 
grasses)  were  soaked  in  salt  or  fresh  water  in  August.  Degree  of  leaf 
symptoms,  speed  of  response,  and  mortality  were  higher  in  dune 
sand  than  in  light  clay. 


Lavrinenko,  D.  D.,  and  Volkov,  F.I.   1973.  (SALT  RESISTANCE'"""" 
OF  SPECIES  ON  THE  COAST  OF  THE  SEA  OF  AZOV.)   Lesnoe  P* 

Khozyaistvo  No.  9,  33-36  (Ru.) 

'tens 


181.36 

Dagenbach,  H.  1971.  (THE  ROOT  SYSTEMS  OF  SOME  POPLAR 
VARIETIES  ON  DIFFERENT  SITES.)  Mitt.  Ver.  Forstl.  Standorts- 
kunde  ForstpflZucht.  No.  20,  (94-105).  (De.e.) 

Describes  a  study  of  the  root  systems  of  38  trees  (36  of  whicit  are 
illustrated  by  drawings  made  in  situ),  aged  9  to  23  years,  of  14 
cultivars  growing  on  five  sites  in  Baden-Wurttemberg,  including  a 
discussion  of  relations  to  performance  and  site. 

Kitin,  B.  1970.  (DEVELOPMENT  OF  THE  ROOT  SYSTEM  IN 
SOME  FORMS  OF  POPLAR.)  Nauch.  Trud.  Lesotekh.  Inst.  (Ser. 
Gorsko  Stop.)  No.  18,  (83-91).  (Bulg.ru. f.,  9  ref.) 
Describes  the  root  systems  of  Populus  'Bachelierii',  P.  '1-214'  and  P. 
'Weltheimeipappel'  aged  7,  8  and  10  years  at  three  sites  in  Bulgaria. 
Few  differences  were  obserx'ed  between  the  three  Poplars  on  a  given 
site,  but  considerable  differences  were  observed  between  the  sites. 

Kitin,  B.  1973.  (DEVELOPMENT  OF  THE  ROOT  SYSTEM  IN 
SOME  PROMISING  VARIETIES  OF  POPLAR.)  Nauchni  Trudove. 
Vissh  Lesotekhnicheski  Institut,  Sofiya  (Gorsko  Stopanstvo)  19, 
73-81  [  Bulg.ru. f.,  5  ref.) 

Describes  the  root  systems  of  one  tree  each  of  Populus  'Bachelierii' 
and  P.  'Weltheimeipappel',  both  11  years  old  and  planted  at  a 
spacing  of  10X10  m  on  a  chemozemsmo(l)nitza  on  alluvial  meadow 
soils  in  Bulgaria. 
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23  REGEIMERATION  AND  FOR(V)ATIOiM  OF  STANDS 

232  ARTIF)C)AL  REGENERATION 
232.11 

Samusev,  F.  F.  1970.  (INTRODUCTION  OF  POPLARS  INTO  N. 
KAZAKHSTAN.]  Trud.  Vses.  Nauc.-issled.  Inst.  Zern.  Hoz.  (3), 
(165-84).  (Ru.  From  abstr.  in  Referat.  Z.  1970  (9.56.111).  Ru. 
N.L.L.] 

On  the  basis  of  investigations  at  the  Altai  Botanical  Garden  and  the 
Sortandy  Experiment  Station,  the  following  are  considered  the  most 
promising  for  this  region:  Populus  alba,  P.  laurifolia,  P.  suaveolens, 
P.  nigra,  and  P.  tremula. 

232.13 

Gunzl,  L.  1967.  (RESULTS  OF  TEST  PLANTINGS  AND  EXPE- 
RIENCES WITH  POPLAR  HYBRIDS.)  Cbl.  ges.  Forstw.  84(1): 
21-35.  (20  refs.  (G.g.e.[.) 

Of  various  hybrids  assessed  at  6-10  years  old  on  6  Austrian  test 
plots,  the  Italian  clones  '1-214'  and  '1-154'  were  best  in  warm  sites. 
The  Balsam  Poplar  hybrids,  Populus  '0.xford' and  P.  'Androscoggin' 
grew  well  in  both  warm  and  coot  conditions,  exceeding  commercial 
Black  Poplar  varieties  by  50-100%.  The  Wettstein  cross  P.  deltoides 
X  P.  simonii  also  did  well  on  some  sites. 

Leibundgut,  H.,  and  Brassel,  P.  1971.  (PERFORMANCE  OF  SOME 
POPLAR  CLONES  IN  THE  INSTRUCTIONAL  FOREST  OF  THE 
ETH  [SWISS  TECHNICAL  UNIVERSITY),  ZURICH.)  Schweiz.  Z. 
Forstw.  122  (4):  185-8.  (F.,  1  ref.) 

A  note  on  the  relative  performance,  by  1969,  of  27  hybrid  Black 
Poplar  clones  and  1  Populus  alba  clone  planted  on  three  sites 
between  1952  and  1964. 

Schmid,  R.  1970.  (THE  GROWTH  OF  VARIOUS  POPLAR 
CLONES  IN  THE  PLAIN  OF  ORHE  (SWITZERLAND).)  Schweiz. 
Z.  Forstw.  121  (2):  117-33.  (F.g.) 

A  study  of  21  clones  planted  in  1950  in  shelterbelts  on  a  good 
Poplar  site,  a  drained  bog  at  450  m.alt. 

Sekawin,  M.  1971.  jSOME  NEW  POPLAR  CLONES  SELECTED  IN 
ITALY.)  Cellulosa  e  Carta  22  (5):  3-32.  (It.f.e.de.,  10  ref.) 
Describes,  illustrates  and,  in  comparison  with  Populus  '1-214',  gives 


data  on  the  silvicultural  characters,  growth  rate  and  wood  quality 
of:  four  clones  of  P.  deltoides  -  '1-63/51',  '1-69/55'.  '1-72/51'  and 
'1-77/51 ',-  a  hybrid  closely  related  to  P.  deltoides  -  '1-72/58';  three 
P.  X  euramericana  [P.  X  'canadensis' ]  hybrids  —  'I-BL',  'I-CB2'  and 
'1-37/61';  and  a  clone  of  P.  alba  -  '1-58/57'.  The  fastest  growing  of 
these  are  '1-63/51',  '1-77/51',  '1-72/51'.  '1-72/58'  and  '1-214'.  ^,| 

Viart,  M.  1966.  [THE  REGIONAL  POPULETUM  AT  ROCHY- 
CONDE.)  Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule,  Paris  (1/2), 
(63-94).  (F.) 

232.311 
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Kopecky,  F.  1966.  TURNING  INTO  BEARING  OF  POPLAR  to 
SEEDLINGS  BY  GRAFTING  INTO  THE  CROWN  OF  FLOWER- L, 
ING  TREES.  [Proc.[  Mtg.  Sect.  22  Int.  Union  For.  Res.  Organ.,  jmic 
Hungary  1966  Vol.  1,  (1 10-2).  (E.) 


232.32  'i 

Ciolac,  N.  1967.  [RAISING  POPULUS  ALBA  IN  THE  NURSERY.) 
Rev.  Padurilor  82  (S):  234-8  +  smries.).  [3  refs.  (Ro.f.ru.g.e.) .[ 

Mark,  V.  A.  1968.  (PROPAGATION  OF  POPULUS  ALBA.)  In 
'Introdukeija  ta  akiimatiz.  roslin  na  Ukrajini',  Resp.  mizvid.  zb. 
Vyp.  3.  pp.  191-7.  ([Ukr.[  From  abstr.  in  Referat.  Z.,  Moskva 
(12.56.217).  (Ru.(  N.L.L.( 

Reports  trials  in  the  Ukraine,  describing  a  technique  of  propagation 
by  seed  that  produced  seedlings  70-100  cm.  high,  with  root  systems 
40-50  cm.  deep,  in  the  first  growing  season. 

232.323 

Pospisil,  J.  1968.  (HYDROPONICS  IN  SILVICULTURE  TOO?] 
Lesn.  Prace  47  (6):  266-70.  (Cz.j 

Graphs  and  discusses  data  from  preliminary  experiments  in  Czecho- 
slovakia on  growing  Populus  alba  seedlings  in  a  hydroponic  medium, 
using  five  different  substrates. 

232.328 

Eggens,  J.  L.  1972.  PHYSIOLOGICAL  CONSIDERATIONS  OF 
THE  VEGETATIVE  PROPAGATION  OF  POPULUS  ALBA 
PYRAMIDALIS  BUNGE.   ( Abstract (.  Dissertation  Abstracts  Inter- 
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ational,  B  32  (8):   4330.   [E.,  Microfilm  obtainable  from  National 
ibrary  of  Canada,  Ottawa.  ORS 1 


ggens,  J.  L.,  Hilton,  R.  J.,  and  Lougheed,  E.G.  1974.  FHYSIO- 
OGICAL  DISORDER  OF  HARDWOOD  CUTTINGS  OF 
OLLEANA  POPLAR.  Canadian  Journal  of  Plant  Science  54(1): 
07-114.  |E.f.,  7  ref.  ORE) 

eports  on  the  basal  necrosis  of  hardwood  cuttings  of  Populus  alba 
yraniidalis.  No  causal  pathogen  was  found. 

ggens,  J.  L.,  Lougheed,  E.  C,  and  Hilton,  R.  J.  1972.  ROOTING 
F  HARDWOOD  CUTTINGS  OF  BOLLEANA  POPLAR.  Canadian 
jurnal  of  Plant  Science  5  2  (4):  599-604.  |E.f.,  6  ref.  ORE] 
ardwood  cuttings  (consisting  of  the  current  and  previous  season's 
'owthj  of  Populus  alba  pyramidalis  cv.  'Bolleana'  were  taken  at 
tonthly  intervals  from  Sept.  to  May  in  J 96  7-68  and  1968-69  in 
ntario. 

uang,  T.-S.  1965.  |A  PRELIMINARY  INVESTIGATION  ON 
AISING  PLANTING  STOCK  BY  WATER-SOAKING  CUTTINGS 
0  STIMULATE  ROOT  FORMATION.)  Sci.  Silvae,  Peking  10  (1): 
3-75.  (Chin. I  N.L.L. 

yun,  S.  K.,  and  Hong,  S.  O.  1968.  FUNDAMENTAL  MECH- 
NISM  OF  ROOT  FORMATION  IN  THE  CUTTINGS  OF  FOREST 
REES.  Res.  Rep.  Inst.  For.  Genet.,  Suwon  No.  6,  (1-52).  |90  refs. 
E.e.kor.) .) 
study  of  the  physiological  and  biochemical  factors  responsible  for 
le  variable  rooting  capacity  of  cuttings  from  different  trees  of  a 
ven  species,  carried  out  on  individual  Pinus  rigida  and  Populus  alba 
•ees  that  had  been  selected  as  being  easy  and  difficult  to  root  (on 
le  basis  of  repeated  propagation  tests). 

tituto  di  Coltivazioni.  1966.  [PROCEEDINGS  OF  THE  CON- 
ERENCE  ON  THE  PROPAGATION  OF  WOODY  SPECIES:  26-28 
OV.  1964.)  Istituto  di  Coltivazioni  Arborea,  Universita  di  Pisa.  pp. 
89.  [Many  refs.  |It.it.e.e.|  Price  Lire  10,000.  E.M.B.J 


inson,  L.  1974.  (EFFECTIVENESS  OF  PROPAGATION  OF 
YBRID  ASPEN  AND  GREY  POPLAR  BY  ROOT  CUTTINGS,  IN 
pLATION  TO  THE  CONDITIONS  IN  WHICH  THE  PARENT 
:.ANTS  WERE   GROWN.)    Sylvvan    118(2):    46-51.    (Pol.ru. e.,  5 

f.l 

oot  cuttings  were  taken  from  Populus  tremula  X  P.  alba  var.  nivea 
lone  55/8)  and  from  P.  tremula  X  P.  tremuloides  (clone  264  (2/2)) 
ants  grown  under  si.x  different  mineral  fertilizer  schedules  and  at 
irious  spacings. 

.achim,  H.  F.  and  Zoffel,  G.  1965.  (RAISING  PLANTS  OF  THE 
(\LSAM  POPLAR  CULTIVAR  'ANDROSCOGGIN'.)  Sozial. 
jrstw.,  Berl.  15  (3):  87-8.  3  refs.  (G.) 

>f  and  nursery  trials  on  different  soils  indicated  that  heavy  soils, 
irticularly  a  sandy  clay  with  a  fluctuating  water  regime,  were 
tsuitable,  and  that  results  in  tenns  of  speed  of  flushing,  rooting, 
owth,  and  survival  were  better  when  the  topmost  bud  was  left 
icovered  than  when  it  was  covered  with  soil. 

alik,  S.,  Shah,  S.  I.  H.,  and  Akram,  M.  1972.  (STUDIES  IN 
COT-PROMOTING  SUBSTANCES.  (1).  ROOTING  ACTIVITY 
F  POPLAR  STEM  CUTTINGS.)  Pakistan  J.  Sci.  Ind.  Res.  IS  (3): 
)1-192.  (E.,  13  ref.)  From  Abstract  Bulletin  of  the  Institute  of 
iper  Chemistry  44,  7380.  LTP. 

ethanol  extracts  of  Populus  alba  stem  cuttings  were  fractionated 
>>  descending  paper  chromatography,  and  the  root-initiating  and 
>ot-promoting  activity  of  the  substances  isolated  were  ascertained 
J  the  mung-bean  bioassay  technique. 


:hmid,  A.  1972.  (ROOTING  OF  CUTTINGS  OF  LOCAL  (SWISS) 
ARDWOODS  WITH  SPECIAL  REFERENCE  TO  THE  ROOTING 
EHAVIOUR  OF  POPULUS  TREMULA.)  Berichte  der  Schweizer- 
:hen  Botanischen  Gesellschaft  82(1).  (De.,  review  in  Schwei- 
irische  Zeitschrift  fur  Forstwesen  123,  720.  De.j 

ihmid.  A.,  and  Meier,  H.  1971.  (THE  EFFECT  OF  ABSCISIC 
CID  ON  ROOT  FORMATION  IN  THE  VEGETATIVE  PROPA- 
ATION  OF  POPULUS  ALBA.j  Verhandlungen  der  Schweizer- 
:hen  Naturforschenden  Gesellschaft  77-78.  (F.)  From  Berichte 
iOchemie  und  Biologie  (1974)  392,  1696.  De.  Reinbek. 
bscisic  acid  stimulated  root  growth  on  cuttings  bearing  buds,  but 
7t  on  disbudded  cuttings. 


Zufa,  L.,  Day,  R.  J.,  and  Miller,  J.  S.  1970.  THE  ROOTABILITY 
OF  ADVENTITIOUS  SHOOTS  FROM  ROOT  SEGMENTS  OF  THE 
SECTION  LEUCE,  GENUS  POPULUS.  Extr.  from  Rep.  Res.  For. 
Bot.  Glendon  Hall  Fac.  For.  Univ.  Toronto  1969/70,  (6). 
Root  segments  of  20  Aspen  hybrid  clones  were  planted  as  a  source 
of  young  suckers  for  stem-cutting  propagation. 


233  AFFORESTAKON 

Costin,  E.  1964.  (ECOLOGICAL  CONDITIONS  OF  FOREST 
CROPS  ON  LITTORAL  SANDS  OF  THE  DANUBE  DELTA.) 
Institutul  de  Cercetari  Forestiere,  Bucharest,  pp.  154  -t-  2  gphs.  82 
refs.  (Ro.ru.e.) 

Describes  in  detail  the  soil  and  climate,  with  particular  reference  to 
soil  water  regime. 


Kluczynski,  B.  1974.  (INVESTIGATION  ON  THE  GROWTH  AND 
DEVELOPMENT  OF  SEEDLINGS  OF  SOME  SPECIES  OF  TREES 
AND  SHRUBS  ON  TWO  TYPES  OF  POWER-STATION  ASH.) 
Folia  Forestalia  Polonica,  A.  No.  21,  79-104.  (Pol.ru.e.,  8  ref.) 
Describes  trials  in  which  seeds  of  18  species  of  trees  and  shrubs  were 
sown  in  pots  containing  two  types  of  power-station  ash  obtained 
from  the  burning  of  lignite  and  coal. 

Kohlstock,  N.,  and  Weber,  P.  1969.  (EXPERIENCE  IN  AND 
RESULTS  OF  AFFORESTATION  OF  GRAVEL-PIT  SPOIL 
MOUNDS.)  Arch.  Forstw.  18  (9/10):  1001-6.  (G.,  3  refs.) 
An  account  of  the  measures  used  to  establish  Populus  'Andro- 
scoggin' [cf.  F.A.  31  No.  2481 J  and  Pinus  sylvestris  on  levelled 
spoils  in  E.  Germany. 

Kohlstock,  N.,  and  Weber,  P.  1969.  (USE  OF  POPLAR  SETTS  FOR 
AFFORESTATION    OF    GRAVEL    PITS.(    Sozial.    Forstw.,    Berl. 

19  (8):  232-3.  (G.) 

Describes  a  technique  for  establishing  Populus  Androscoggin'  from 
setts  planted  direct,  with  a  hand  dibble  and  finning  spike,  and  the 
subsequent  pruning  schedule. 

Morawski,  S.  1968.  (AFFORESTATION  OF  COAL  TIPS.(  Sylwan 
1  12  (4):  59-64  +  3  tbls.  (6  refs.  (Pol.ru.e.)  . ) 

Gives  details  of  afforestation  trials  on  3  burned  and  3  unburned  tips 
in  Poland,  where  planting  was  done  in  the  period  I  955-61 . 

Trescevskij,  I.  V.  1966.  (AFFORESTATION  IN  THE  RIVER 
FLOOD-PLAINS  OF  DROUGHTY  REGIONS  IN  THE  VOLGA- 
DON  BASIN.)  Lesn.  Hoz.  19  (7):  40-5.  (Ru.J 

A  table  classifies  the  soils  into  si.x  basic  groups,  subdivided  into  six 
flood-types  according  to  degree  of  flooding  (prolonged,  short-term 
or  occasional),  and  recommends  species  wherever  possible  for  each 
class. 

Zak,  J.  M.,  and  Wagner,  J.  1967.  OIL-BASE  MULCHES  AND 
TERRACES  AS  AIDS  TO  TREE  AND  SHRUB  ESTABLISHMENT 
ON  COASTAL  SAND  DUNES.  J.  Soil  Wat.  Conserv.  22(5): 
198-201.  (3  refs.) 


237  AMELIORATION  OF  FOREST  SITES 

Heinsdorf,  D.,  and  Krauss,  H.  H.  1970.  [RESULTS  OF  FERTI- 
LIZER TRIALS  WITH  'ANDROSCOGGIN'  POPLARS  ON  A 
FAIRLY  POOR  SANDY  SOIL  IN  THE  POTSDAM  DISTRICT.) 
Arch.  Forstw.  19  (5);  555-81.  (G.ru.e.,  9  refs.) 

Populus  'Androscoggin'  was  planted  (as  2-year  plants)  on  a  well 
drained  site  ploughed  to  a  depth  of  60  cm.  Fertilizer  applications 
were  made  in  the  second,  third  and  fourth  years,  either  in  a  trial  of 
12  combinations  of  nutrients,  or  in  a  balanced  dose  given  at 
different  times  during  the  growing  season. 


238  TIMBER  PLANTATION  CROPS 
REQUIRING  SPECIAL  TREATMENT 

Popescu,  G.,  and  Diaconescu,  S.  1970.  (SITE  CONDITIONS  AND 
TECHNIQUES  FOR  ESTABLISHING  SPECIAL  PLANTATIONS 
FOR  PULPWOOD  PRODUCTION  FROM  SOME  HARDWOOD 
SPECIES.)  Rev.  Padurilor  85  (6):  304-8  +  smries.  (  Ro.g.e.f.ru.  | 
Deals  with  the  establishment  and  economics  of  pulpwood  planta- 
tions of  Populus  X  'canadensis',  P.  alba  and  Salix  spp.  in  Rumania. 


89 


26  COMBINATIONS  OF  FORESTRY 
WITH  AGRICULTURE 

263  IRRIGATED  FORESTS 

Boxsem,  W.  1972.  [WINDBREAK  INVESTIGATION  IN  THE 
NORTHERN  PART  OF  NORTH  HOLLAND.)  Nederlands 
Bosbouw  Tijdschrift  44  (S):  1091 19.  [NL,  12  ref.] 
Evaluates  the  condition  of  various  windbreaks,  the  oldest  estab- 
lished in  1937-38  and  the  others  in  1957-62.  Details  are  given  of  the 
performance  of  the  15  tree  and  shrub  species  used. 

Marinov,  M.,  Naumov,  Z.,  et  al.  1970.  (SILVICULTURAL 
FEATURES  OF  DANUBE  FLOOD-PLAIN  SITES.]  Gorskostop. 
Nauka  7  (1):  17-37.  [Bulg.ru. f.,  19  refs.j 

Describes  the  soil  types,  soil  moisture  regime,  and  duration  of 
flooding  of  the  Danube  flood-plain  in  Bulgaria,  and  on  this  basis 
constructs  a  scheme  of  site  classification. 

265  STRIPS  OR  LINES  AT  ROAD, 

RAIL  AND  CANAL  SIDES,  ETC., 

HEDGEROW  TREES 

Berdyklycev,  K.  1968.  [THE  IMPORTANCE  OF  WOODY  SPECIES 
FOR  DRAINAGE  IN  THE  CONDITIONS  OF  N.  TURKMENIA.] 
Izdatelstvo  'Ylym',  Ashkhabad,  pp.  100.  [Ru.,  158  refs.  N.L.L.I 


Describes  the  importance  of  tree  species  for  'biological  drainage' in 
the  cotton-growing  areas  near  Tashauz  on  the  lower  reaches  of  the 
Amu-Darya. 

Tagirov,  A.  P.,  and  Dosahmetov,  A.  O.  1970.  [THE  EFFECT  OF 
STANDS  ALONG  IRRIGATION  CANALS  ON  THE  GROUND 
-WATER  LEVEL  IN  THE  GOLODNAJA  STEPPE.]  Lesn.  Hoz.  (7), 
(25-6).  [Ru.] 

Observations  were  made  of  the  seasonal  changes  in  ground-water 
level  in  stands  of  Acer  negundo  and  Populus  alba  var.  pyramidalis 
(both  '25  years  old),  and  of  Robinia  pseudoacacia  (9  years  old)  at 
various  distances  from  an  irrigation  canal  in  Uzbekistan. 


268  PASTURED  FORESTS. 

GRAZING  ON  FOREST  AND  OPEN 

RANGES 

Pearson,  H.  A.  1968.  THINNING,  CLEARCUTTING,  AND 
RESEEDING  [WITH  FORAGE  SPECIES]  AFFECT  DEER  AND 
ELK  USE  OF  PONDEROSA  PINE  FORESTS  IN  ARIZONA.  U.S. 
For.  Serv.  Res.  Note  Rocky  Mt.  For.  Range  Exp.  Sta.  No.  RM-120 
pp.  4.  (8  refs.) 

Logging  or  slash  disposal  after  thinning  may  decrease  deer  but 
increase  elk  populations.  Deer  and  elk  did  not  significantly  affect 
forage  utilization  by  cattle. 
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4  FOREST  INJURIES  AND  PROTECTION 


42  INJURIES  FROM  INORGANIC  AGENCIES 
(EXCLUDING  FIRES) 

424  SOIL  CONDITIONS; 
EROSION  EFFECTS 

Courtois,  J.  E.,  et  al.  1966.  [A  STUDY  OF  CHLOROTIC 
SYMPTOMS  OF  VARIOUS  POPLARS  IN  ARID  AREAS  OF 
TURKEY.)  C.  R.  Acad.  Sci.,  Paris  262D  (14):  1538-41.  (4  refs. 
(F.f.)  O.R.S.) 

Chlorotic  symptoms  of  Populus  nigra  and  P.  alba  were  associated 
with  an  increase  in  mineral  and  organic  P  and  in  phytic  acid 
(hexaphosphoric  inositol)  in  the  leaves.  The  increase  in  phytic  acid 
appeared  to  cause  a  deficiency  in  Fe  available  to  the  enzymes 
synthesizing  chlorophyll. 

Courtois,  J.  E.,  et  al.  1967.  (CHLOROSIS  IN  VARIOUS  POPLARS 
AND  PLATANUS  ORIENTALIS.)  Bull.  Serv.  Cult.  Etud.  Peuplier 
et  Saule,  Paris  (1/2),  (1-27).  [39  refs.  [F.f.| 

Includes  a  description  of  symptoms  and  leaf  analyses  in  Turkish 
Populus  nigra  and  P.  alba  and  in  a  partly  healthy,  partly  chlorotic 
Platanus  orientalis,  and  some  results  of  treatments  of  P.  nigra  with 
Endofer,  an  Fe-Na  salt  of  ethylene  diamide  tetracetic  acid  combined 
with  urea. 

Mahno,  G.  F.  1969.  [WINTER  MORTALITY  OF  IRRIGATED 
FOREST  PLANTATIONS  ON  THE  SALINE  LANDS  OF  THE 
KHOREZM  OASIS  (SOVIET  CENTRAL  ASIAJ.|  Lesn.  Hoz. 
22  (11):  24-9.  (Ru.) 

Gives  details  of  survival  of  plantations  of  Robinia  pseudoacacia, 
Ulmus  pumila  var.  arborea,  Populus  bolleana  [P.  alba  var. 
pyramidalis],  P.  nigra,  and  Fraxinus  pennsylvanica  on  furrow- 
irrigated  and  flood-irrigated  plots. 

425  CHEMICAL 
INFLUENCES  (ATMOSPHERIC) 

Dassler,  H.  G.,  Kastner,  W.,  and  Ranft,  H.  1968.  (SILVICUL- 
TURAL AND  YIELD  STUDIES  IN  A  SPECIES  TRIAL  EXPOSED 
TO  ACUTE  POLLUTION  FROM  A  ZINC  SMELTER  NEAR 
FREIBERG  [SAXONY].)  Arch.  Forstw.  17(2):  145-58.  (11  refs. 
[G.g.ru.e.(.| 

44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 

442  PARASITIC  (HIGHER) 
PLANTS.  CLIMBERS  AND  EPIPHYTES 

Marinovic,  Z.  1964.  [THE  COLONIZATION  OF  TREES  BY  THE 
LICHEN  XANTHORIA  PARIETINA  ON  THE  DELIBLATO 
SANDS.)  Sumarstvo  17(5/7):  205-9.  11  refs.  [Serb.g.| 


Presents  data  from  a  survey  in  1960-62  showing  the  %  of  stems  of 
ca.  20  species  colonized,  and  the  mean  %  of  the  stem  covered. 


443  FUNGI  AND  BACTERIA 

Chaudhry,  G.  U.,  et  al.  1969.  A  SPECIAL  REPORT  FOR  1968. 
INSECT  PESTS  AND  DISEASES  OF  POPLARS  IN  WEST 
PAKISTAN.  Forest  Research  Institute,  Peshawar,  pp.  41.  (18  refs.j 
Presents  preliminary  results  of  a  survey  of  diseases  and  insect  pests 
of  indigenous  (Populus  alba,  P.  ciliata  and  P.  euphratica)  and 
introduced  (P.  X  euramericana  and  P.  nigra)  Poplars  in  West 
Pakistan. 

443.3 

Anonymous.  1967.  DISEASES  OF  POPLARS.  Extr.  from  Rep.  For. 
Timb.  Bur.  Aust.  1966,  (28). 

Investigation  of  an  epidemic  attack  of  Cytospora  chrysosperma  on 
Poplars  in  the  Australian  Capital  Territory  and  New  South  Wales 
showed  that  infection  occurred  only  on  the  N.  (sunny)  side  of  the 
stem  in  a  vertical  strip  10-15  cm.  wide.  The  species  affected  were 
Populus  alba,  P.  deltoides,  P.  yunnanensis  and  some  hybrid  forms. 

Canova,  P.  1967.  (BIOLOGY  OF  MELAMPSORA  PINITORQUA.] 
Gorskostop.  Nauka,  Sofija  4  (3):  67-79.  ( 14  refs.  (Bulg.ru. e. ] . 
Reviews  the  literature  on  M.  pinitorqua,  and  describes  investigations 
in  Bulgaria  on  the  susceptibility  to  it  of  young  plants  of  Pinus 
sylvestris,  P.  nigra,  Populus  tremula  (forms  with  grey-white  and 
grey-green  bark),  P.  tremula  X  P.  tremula,  P.  alba  X  P.  alba,  and  P. 
alba  X  P.  tacamahaca. 

Chang,  K.Y.,  and  Yong,  J.  L.  1970.  [RELATIVE  POLAR 
CANKER  DISEASED  BY  CYTOSPORA  SP.  RESISTANCE  OF 
NATIVE  AND  INTRODUCED  POPLAR  CLONES.)  Res.  Rep. 
Forest  Res.  Inst.  [Korea]  No.  17,  61-64  [Kor.,  11  ref.)  From 
Korean  Scientific  Abstracts  (1971)  71/84.  APB. 

Describes  inoculation  tests  on  42  clones  in  Korea.  Populus  '1-214', 
and  P.  nigra  X  P.  maximowiczii  were  the  most  resistant  to 
Cytospora,  and  P.  alba  and  P.  simonii  the  most  susceptible. 

Dochinger,  L.  S.  1967.  OCCURRENCE  OF  POPLAR  CANKERS 
CAUSED  BY  FUSARIUM  SOLANI  IN  IOWA.  Plant  Dis.  Reptr. 
51  (11):  900-3.  [12  refs.  I.M.I.) 

Cankers  of  Populus  deltoides  and  hybrids  between  P.  grandidentata 
and  P.  alba  were  found  to  be  caused  by  F.  solani;  this  is  the  first 
record  of  the  fungus  on  these  species  in  Iowa. 
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Dochinger,   L.  S.    1969.   AGROBACTERIUM    GALL   OF  HYBRID 
POPLAR  TREES  IN  IOWA.  Abstr.  in  Phytopathology  59  (8):  1024. 
An  Agrobacterium  sp.  was  consistently  isolated  from  young  cankers'.  * 
in  three  natural  Populus  alba  X  P.  grandidentata  hybrid  stands.  * 
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ischetti,  D.  L.,  et  al.  1965.  (POPLAR  CANKER  IN  THE 
ROVINCE  OF  MENDOZA,  CAUSED  BY  SEPTORIA  MUSIVA.J 
lia  No.  206,  (1-8).  15  refs.  (Span.)  C.G.B. 

ives  information  on  symptoms,  pathogenicity  tests,  distribution 
id  hosts  in  this  region  of  Argentina. 

e,  G.  P.  [Ke,  K.  P.,J  et  al.  1964.  (OBSERVATIONS  ON  THE 
EVELOPMENT  AND  MORPHOLOGY  OF  MELAMPSORA 
OSTRUPII  WAGNER  ON  POPULUS  TOMENTOSA.(  Sci.  Silvae, 
.'king  9  (3):  221-32.  6  refs.  (Chin.chin.e.[  N.L.L. 
escribes  M.  rostrupii  (a  first  record  in  China),  including  details  of 
\e  uredinia,  telia,  and  the  corresponding  spores,  with  an  account  of 
xe  damage  caused  to  leaves  and  stems  of  young  P.  tomentosa.  No 
temate  host  was  found. 

ansbrough,  J.  R.  1967.  BACTERIAL  CANKER  OF  POPLAR  IN 
ORTH  AMERICA.  Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ., 
unich  1967  Pt.  V,  Sect.  24,  (427).  [E.[ 

r  7  965,  previously  undescribed  cankers  were  found  in  Ohio  on 
opulus  alba  and  P.  tremuloides.  Similar  cankers  were  later  observed 
1  natural  hybrids  of  P.  alba  X  P.  grandidentata. 

ock,  W.  K.,  and  Dochinger,  L.  S.  1971.  CHEMOTHERAPEUTIC 
ONTROL    OF    STEM    CROWN    GALL    OF    SHERILL   HYBRID 

•  3PLAR  TREES.  Abstr.  in  Phytopathology  61  (2):  129. 

//'B»"Ow«  gall  on  stems  of  Sherrill  Poplar  (Populus  grandidentata  X  P. 
'ba)  cuttings  was  partially  controlled  by  a  coordination  product  of 
,4-xylenol  and  meta-cresol  (Bacticinj  applied  topically  to 
eoplasms. 


jmandy,  Z.,  and  Pagony,  H.  1965.  (A  DANGEROUS  HEART-ROT 
UNCUS  OF  POPULUS  ALBA  AND  P.  CANESCENS.(  Erdo 
4(1):  19-25.  7  refs.  (Hu.ru.g.( 

ttention  has  been  called  to  damage  to  P.  alba  in  Czechoslovakia, 
lused  by  a  species  of  Phellinus  as  yet  unidentified.  Tliis  fungus 
ccurs  also  in  Hungary,  particularly  on  dry  sites. 


snkins,  A.  E.  1967.  SPECIMEN  RECORD  OF  POPLAR  SPOTTED 

J^THRACNOSE    (SPHACELOMA)    IN    OKLAHOMA.    Plant    Dis. 
!(fl[eptr.  51  (9):  785.  (  1  photo. ( 

herbarium   specimen,  labelled  Phyllosticta  brunnea,  on  Populus 
tittbigustifolia  and  some  other  herbarium  specimens  examined  later, 

ppear  to  be  S.populi;  P.angustifolia  is  a  new  suspect,  and  this  is  the 

rstN.  American  record  of  the  pathogen. 

iingner,  A.  E.  1969.  (POPULUS  ALBA  CV.  'ROUMI',  A  NEW 
iOST  FOR  SEPTORIA  MUSIVA.(  Revista  de  la  Facultad  de 
iencias  Agrarias,  Universidad  Nacional  de  Cuyo,  Mendoza  15  (2): 
85-94.  (Es.e.,  8  ref.  NLL] 

ixperimental  inoculations  proved  that  P.  alba  cv.  'Roumi'  is 
jsceptible  to  infection  by  S.  musiva  (a  first  record),  but  that  the 
inker  is  completely  healed  3  years  after  infection,  and  has  little 
ffect  on  the  value  of  the  timber. 


lagnani,  G.  1964.  (LESIONS  ON  POPLAR  LEAVES  CAUSED  BY 
lARSSONINA  SPP.[  Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  7, 
251-83  +  6  plates).  31  refs.  (It.it.e.e.( 
,"j  detailed  account  of  symptoms,  isolation  and  culture  of  fungi  and 
'inoculation  of  the  hosts.  M.  castagnei  is  strongly  parasitic  on 
opulus  alba  and  weakly  parasitic  on  P.  X  euramericana  clones.  M. 
opuli-nigrae  is  moderately  parasitic  on  P.  nigra. 

°  lagnani,  G.  1966.  (INVESTIGATIONS  ON  THE  POSSIBILITY  OF 
HYSIOLOGICAL  SPECIALIZATION  IN  MELAMPSORA  ALLII 
^OPULINA.j  Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  8,  (127-33).  (2 
;fs.  (It.it.e.e.l.j 

'abulates  data  on  results  of  inoculation  experiments  on  Populus 
Iba,  P.  deltoides,  P.  nigra,  P.  yunnanensis  and  P.  '1-154'  (all  known 
0  show  different  degrees  of  susceptibility  to  M.  allii-populina  under 
atural  conditions)  with  infected  material  collected  on  plants  of  P. 
'euramericana  from  four  widely  separated  localities. 

lagnani,  G.  1966.  [TESTS  OF  THE  RESISTANCE  OF  SOME 
OPLAR  CLONES  TO  DOTHICHIZA  POPULEA.  II.  [  Pubbl.  Cent. 
per.  Agric.  For.,  Roma  8,  (249-58  +  I  plate).  (6  refs.  ( lt.it.e.e.[ .[ 
•  ests  in  central  Italy  on  Populus  alba  and  four  more  clones  (P.  X 
uramericana  cvs.  '1-476',  '1-488'  and  '45/51',  and  P.  deltoides  cv. 
,,^55/57  V  showed  that  '45/51  '  was  moderately  resistant  and  '65/51', 
i'fce  P.  alba,  highly  susceptible.  '1-476'  and  '1-488'  were  moderately 
usceptible. 


Magnani,  G.  1968.  (DAMAGE  BY  PHOMA  URENS  ELL.  ET  EV. 
ON  NURSERY-GROWN  POPLARS.)  Pubbl.  Cent.  Sper.  Agric. 
For.,  Roma  10  (1):  1-10  +  4  plates.  [5  refs.  (It.it.e.e.] .] 
In  Jan.  1966,  rooted  cuttings  of  some  clones  of  Populus  nigra  in  an 
Italian  nursery  were  found  to  be  attacked  by  P.  urens.  Observations 
indicated  that  whereas  some  clones  were  susceptible,  others  and 
some  other  species  (P.  alba,  P.  deltoides,  and  P.  X  euramericana) 
were  resistant. 

Magnani,  G.  1973.  (INJURIES  CAUSED  BY  FUSARIUM  SPORO- 

TRICHOIDES  ON  POPLAR  STEMS.)    Pubblicazioni  del  Centro  di 

Sperimentazione  Agricola  e  Forestale  12,  235-244  +  3  pi.  (It.e.,  10 

ref.) 

Large   patches   of  dead    bark   tissue  attributable   to  attack   by  F. 

sporotrichoides   were   observed  on  Poplars  growing  on  a  poor  site 

near  Rome  in  March  1  9  71. 

Quraishi,  M.  A.,  and  Jamal,  S.  M.  1971.  (FUNGAL  ENEMIES  OF 
POPULUS  ALBA   LINN.   IN  WEST  PAKISTAN.)   Pakistan  J.  For. 

21  (2):  155-7.  (5  ref.[ 

A  note  briefly  describing  the  distribution  and  botanical  character- 
istics of  P.  alba  and  recording  Melampsora  aecidioides  as  the  cause 
of  a  leaf  rust  and  Pleurotus  ostreatus  as  that  of  a  stem  rot. 

Stahl,  W.  1967.  AN  INVESTIGATION  ON  THE  CYTOSPORA 
DISEASE  OF  POPLARS  IN  AUSTRALIA.  Proc.  14th  Congr.  Int. 
Union  For.  Res.  Organ.,  Munich  1967  Pt.  V,  Sect.  24,  (428-44).  (8 
refs.  (E.e.) .] 

Describes  an  outbreak  of  Cytospora  chryosperma  on  Poplars 
(Populus  alba,  P.  deltoides,  P.  yunnanensis  and  some  hybrids)  near 
Canberra  and  in  New  South  Wales  in  1 965. 

Weisgerber,  H.  1968/69.  ]THE  IMPORTANCE  OF  SHOOT  BLIGHT 
jCAUSED  BY  POLLACCIA  RADIOSA)  FOR  POPLARS  OF  THE 
SECTION  LEUCE.  II.  SUSCEPTIBILITY  OF  HOSTS  ON  DIF- 
FERENT SITES.  III.  METHODS  AND  RESULTS  OF  INFECTION 
TESTS   AND   EARLY-TESTING   STUDIES.)    Holzzucht,   Reinbek 

22  (4):  38-43;  23  (2):  21-3.  [17  refs.  )G.g.e.).) 


45  DA(\/iAGE  BY  ANKVIALS 
453  INSECTS 

Frankenhuyzen,  A.  van.  1968.  jTHE  BIOLOGY  OF  FARA- 
LEUCOPTERA  SINUELLA,  A  POPLAR  LEAF  MINER.)  Populier, 
Wageningen  5  (3):  40-2.  [Du.du.) 

Describes  the  various  stages  and  gives  details  of  the  timing  of 
development  during  outbreaks  (locally  severe)  in  the  Netherlands  in 
1966-67  on  Populus  alba,  P.  tremula,  P.  candicans  and  P.  'Serotina'. 

Hochmut,  R.  1966.  jROOT  APHIDS  IN  NURSERIES.)  Lesn.  Frace 
45  (11):  510-1  +  1  plate.  (Cz.) 

Gives  notes  on  the  morphology  and  bionomics  of  Pachypappa 
vesicalis  and  Stagona  xylostei,  which  migrate  in  late  spring  to  roots 
of  Norway  Spruce  transplants  from  the  leaves  of  their  primary  hosts 
(Populus  alba  and  Lonicera  spp.  respectively). 

loannisiani,  T.  G.,  Birg,  A.  V.,  and  Lavrova,  N.  K.  1970.  (DATA  ON 
THE  BIOLOGY  OF  WEEVILS  OF  THE  GENUS  FHYLLOBIUS 
(COLLEOPTERA,  CURCULIONIDAE).)  Zool.  Z.  49(3):  384-9. 
[Ru.e.,  12  refs.  B.A.F.) 

Studies  in  the  Brest  region  in  1963-64  showed  that  development  of 
larvae  and  imagos  of  P.  maculicomis,  P.  arborator,  and  P.  argentatus 
takes  place  in  Birch  stands  of  various  types. 

Khalanskaya  (Halanskaja),  L.  F.  1968.  PESTS  OF  POPLAR.  Zascita 
Rastenij,  Moskva  13  (5):  47.  )  Ru.,  From  abstr.  in  Rev.  appl.  Ent. 
1970  58  (11),  (No.  3343).] 

Kusevska,  M.  1972.  (THE  INFLUENCE  OF  ECOLOGICAL  CON- 
DITIONS ON  THE  OCCURRENCE  AND  DEVELOPMENT  OF 
POLYHEDROSIS  IN  LARVAE  OF  STILPNOTIA  SALICIS.) 
Fragmenta  Balcanica  9(2):  9-19.  jMa.e.,  6  ref.)  From  Review  of 
Applied  Entomology,  A  63,  1032. 

Laboratory  studies  were  made  in  Yugoslavia  on  the  development  of 
a  virus  disease  in  larvae  of  S.  (Leucoma)  salicis  reared  on  different 
Populus  spp.  or  under  different  temperature  regimes. 

Miklos,  I  1971.  (FOOD  QUALITY  AS  ONE  OF  THE  CAUSES  OF 
OUTBREAKS  OF  FYGAKRA  ANASTOMOSIS  IN  PLANTATIONS 
OF    HYBRID     BLACK    POPLARS.)    Sum.    List    95  (3/4):    53-83. 
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(Sh.e.,  36  ref.  Another  version  in  Topola  1971  (83/85),  (55-60). 
Sh.e..  12  ref.) 

The  larvae  fed  on  P.  'Regenerata'  had  fewer  instars,  of  shorter 
duration,  and  showed  lower  mortality,  higher  fecundity,  and  higher 
reproductive  potential  than  those  fed  on  the  other  Poplars. 

Morris,  O.N.  1969.  SUSCEPTIBILITY  OF  SEVERAL  FOREST 
INSECTS  OF  BRITISH  COLUMBIA  TO  COMMERCIALLY 
PRODUCED  BACILLUS  THURINGIENSIS.  II.  LABORATORY 
AND  FIELD  PATHOGENICITY  TESTS.  J.  Invert.  Path.,  New  York 
13  (2):  285-95.  [14  refs.| 

Of  species  newly  tested  in  the  laboratory,  Rhyacioni  buoliana, 
Hyphantria  cunea,  Epinotia  tsugana,  Gracillaria  invariabilis,  Archips 
rosana  and  Vanessa  cardui  were  highly  susceptible  to  several 
preparations  in  high  concentrations,  the  pathogenicity  of  the  12 
preparations  tested  varying  greatly  with  species. 

Templin,  I.  1971.  [OCCURRENCE  OF  GYPSONOMA 
ACERIANA.I  Sozial.  Forstw.  21  (1):  24-5.  [G.| 

Briefly  discusses  bionomics,  hosts,  and  control  in  E.  Germany, 
where  Balsam  Poplars,  Black  Poplar  hybrids,  Populus  nigra,  P.  alba 
and  P.  canescens  are  attacked,  but  not  P.  tremula. 


Varga,  F.  1968.  [NUTRITION  STUDIES  ON  LYMANTRIA 
DISPAR.)  Erdesz.  Faipari  Egyetem  tud.  KozL,  Sopron  (1), 
(129-41).  [Hu.ru.g.e.l 

48  INJURIES  DUE  TO  UNKNOWN 
OR  COMPLEX  CAUSES 

Bortoluzzi,  O.  1969.  [SAVING  THE  PINE  WOODS  OF 
RAVENNA. I  Monti  e  Boschi  20  (5):  33-41.  [It.it.e.| 

Canova,    P.    1968.    (BROWN   SLIME    FLUX   ON    SOME   POPLAR 
CLONES. I  Gorsko  Stopanstvo  24  (10):  38-42.  (Bulg.| 
A   study   was  made  on  six  clones  ('Bachelieri',    'Canadensis  B  12, 
'Veminibens',  '1-214',   'Regenerata  276',  and  'Weltheimeipappel')  at 
various  spacings  on  several  different  sites  in  Bulgaria. 

Kalandra,  A.,  and  Urosevic,  B.  1965.  A  NEW  DISEASE  OF 
POPLARS.  Lesn.  Cas.,  Praha  11  (6):  541-8.  (Cz.E.cz.e.ru.g.f.| 
Describes  the  symptoms  and  nature  of  attack  on  shoots  of  a  wilt 
disease  apparently  confined  to  Populus  angulata  and  to  P.  angulata 
X  P.  nigra,  as  observed  in  two  experimental  nurseries  in  N.  Bohemia. 


5  FOREST  MENSURATION 


52  MEASUREMENTS  OF  STEM  DIMENSIONS  AND 

VOLUME  OF  TREES,  STANDS,  FORESTS 

AND  TIMBER 

Avanzo,  E.,  and  Ghisi,  G.  1968.  [MENSURATIONAL  DATA  AND 
PHYSICAL  AND  MECHANICAL  PROPERTIES  OF  WOOD  OF 
POPULUS  ALBA  FROM  CASENTINO.|  Pubbl.  Cent.  Spar.  Agric. 
For.,  Roma  10  (2):  111-22  -i-  1  plate.  [7  refs.  [It.it.e.e.] .] 
Presents  data,  from  a  36-year-old  plantation,  on  tree  b.a.,  height, 
and  volume,  and  on  density,  and  compression,  bending,  and  impact 
strength  of  the  wood. 


523  BARK 
(INCLUDING  BARK  IIMCRET 


lENT) 


Sopp,  L.  1965.  [THE  BARK  PERCENT  OF  POPLARS.)  Erdo 
14  (2):  66-70.  8  refs.  [Hu.hu.ru.g.  ] 

Since  1954,  eighteen  volume  tables  have  been  produced,  but  these 
are  for  gross  volumes  over  bark.  Bark  %,  as  the  factor  having  the 
greatest  influence  on  net  volume,  has  now  been  studied  in  individual 
species  and  hybrids. 

525  VOLUME  BY  ASSORTMENTS. 
MERCHANTABLE  VOLUME 


Karlin,  V.  R.  1971.  [VOLUME  AND  ASSORTMENT  TABLES  FOR 
STANDS  OF  POPULUS  ALBA.)  Lesnoi  Zhurnal  14(6):  40-43 
[Ru.,  4  ref.) 

Gives  tables  of  volumes  and  assortments  for  stems  of  d.b.h.  8-68  cm 
(and  three  different  height  categories).  The  tables  are  based  on 
measurement  of  436  stems  felled  in  the  upper  Don  region 
(south-central  Russia). 

56  INCREMENT;  DEVELOPMENT  AND  Structure 

OF  STANDS 

Armasescu,  S.,  and  Tanasescu,  S.  1964.  [COMPARATIVE 
MEASUREMENTS  IN  STANDS  OF  POPULUS  X  EURAMERI- 
CANA  AND  NATIVE  WHITE  AND  BLACK  POPLARS  [IN  THE 
DANUBE  FLOODPLAIN).)  Rev.  Padurilor  79(10):  545-52.  11 
refs.  [Rum.) 

Presents  data,  from  8  sites,  on  stand  structure,  mean  diam.,  mean 
height,  yield  class,  volume /ha.,  and  assortments,  for  the  three 
species,  which  show  that,  on  the  most  favourable  sites,  the  native 
Poplars  can  attain  at  20  years  a  growing  stock  of  280-440  cu.m./ha. 
and  a  c.a.i.  of  14-22  cu.m./ha.,  or  80-95%  of  the  values  for  the 
introduced  hybrids.  On  less  favorable  sites  the  native  species  are 
superior  to  the  introduced. 

Tomov,  K.  1965.  [GROWTH  AND  PRODUCTIVITY  OF  POPULUS 
'BACHELIERir.)  Gorsko  Stopanstvo  21  (5):  26-30.  [Bulg.) 
Tabulates  data  on  growth  up  to  age  10  years  on  alluvial  meadow 
sites  in  Bulgaria. 


561  INCREMENT  IN  HEIGHT,  DIAMETER, 
BASAL  AREA,  FORM  AND  QUALITY 

Halupa,  Z.  1967.  [THE  COURSE  OF  GROWTH  OF  OAK  ON  SZIK 
SOILS.)  Erdesz.  Kutatas.,  Budapest  63(1/3):  95-108.  [9  refs 
[Hu.hu.ru.g.) .) 

Comparative  growth  curves  for  the  periods  July  and  September  in 
relation  to  temperature  and  moisture  are  presented  for  Q.  robur, 
Fraxinus  excelsior,  F.  americana,  Populus  alba  and  Ulmus 
campestris  from  a  mixed  stand. 


566  YIELD  TABLES 
AND  THEIR  CONSTRUCTION 


U 


In 


Armasescu,  S.  1970.  [FRESH  DATA  ON  THE  ACTUAL  AND 
POTENTIAL  YIELD  OF  INDIGENOUS  BLACK  AND  WHITE 
POPLAR  STANDS  IN  RUMANIA. |  Rev.  Padurilor  85  (8):  397-401 
-t- smries.).  [Rum.f.e.g.ru.,  3  refs. | 

The  first  Rumanian  yield  tables  for  these  species  have  been 
constructed  from  measurements  of  81  sample  plots  of  Populus  alba 
and  58  of  P.  nigra. 


Palotas,  F.,  and  Szodfridt,  I.  1971.  [THE  YIELD  OF  STANDS  OF 
POPULUS  ALBA  AND  P.  CANESCENS.)  Erdeszeti  Kutatasok 
67  (2):  185-194  +  1  tab.  (De.,  13  ref.) 

Presents  a  provisional  yield  table  for  the  two  species  combined,  on 
the  basis  of  99  temporary  plot  surveys  in  Hungary,  and  discusses 
their  silvicultural  characteristics  and  potential  (mainly  in  forest 
protection  and  game  management). 


58  SURVEYING  AND  MAPPING. 
AERIAL  SURVEY 

Harin,  N.  G.,  Bogojavlenskaja,  R.  A.,  and  Kolovskij,  R.  A.  1965. 
[PHYTOPATHOLOGY,  SPECTROPHOTOMETRY  AND  AERIAL 
PHOTOGRAPHY.)  Nauc.  Dokl.  Vyss.  Skoly  (BioL  Nauki)  (3), 
(1  11-7).  14  refs.  )Ru.)  N.L.L. 

Laboratory  and  field  investigations  were  made  of  the  effect  of 
pathological  factors  on  the  spectral  brightness  of  plant  leaves  in 
connexion  with  the  use  of  aerial  photography  to  determine  damage 
by  fungi,  insects  and  fires. 
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6  FOREST  MANAGEMENT 

61  FOREST  MANAGEMENT: 
GENERAL,  THEORY  AND  PRINCIPLES 

Karlin,  V.  R.  1970.  [THE  AGE  OF  MATURITY  OF  F'OPULUS 
ALBA  STANDS  IN  THE  MIDDLE  DON  FLOODPLAIN.)  Lesn.  Z. 
13  (1):  81-3,  |Ru.,  2  refs.| 

Gives  details  of  volume  and  increment  for  ages  15,  20  ...  60  years. 
The  rotation  of  maximum  volume  production  is  30-35  years:  the 
technical  rotation  is  40-45  years. 


8  FOREST  PRODUCTS  AND  THEIR  UTILIZATION 


81  WOOD  AND  BARK:  STRUCTURE  AND 
PROPERTIES 

811.1 

;tieber,    J.    1967.    [SOME    METHODOLOGICAL    PROBLEMS   OF 

QUANTITATIVE    WOOD    ANATOMY.  |    Botanikai    Kozlemenyek, 

iudapest  54  (3):  123-8.  |5  refs.  [Hu.|  N.L.L.| 

discusses    numerical    relationships    of   various   cell   parameters   in 

elation  to  annual  rings,  sp.  gr.,  etc.,  and  variations  between  related 

axa,  on  the  basis  of  a  study  of  Populus  X  marilandica  and  P.  alba 

\>ood. 

811.2 

Cennedy,  R.  W.,  and  Farrar,  J.  L.  1965.  INDUCTION  OF  TENSION 
i?OOD  WITH  THE  ANTI-AUXIN  2,3,5-TRI-IODOBENZOIC  ACID, 
lature,  Lond.  208  (5008):  406-7.  7  refs. 


812  PHYSICAL  AND  MECHANICAL 
PROPERTIES 

lutibaric,  J.,  and  Cemerikic,  M.  1971.  (THE  STRUCTURE  AND 
HYSICAL  AND  MECHANICAL  PROPERTIES  OF  THE  WOOD 
)F  NATIVE  [YUGOSLAVIAN!  SPECIES  OF  POPLAR  AND 
/ILLOW.I  Topola  (86/87),  (3-48).  [Sh.e.,  36  ref.| 
ives  data  on  fibre  dimensions  and  physical  and  mechanical 
roperties  of  Populus  alba,  P.  nigra,  P.  canescens,  P.  tremula.  and 
alix  alba. 

tojanov,  v.,  and  Encev,  E.  1964.  [PHYSICAL  AND 
lECHANICAL  PROPERTIES  OF  THE  WOOD  OF  HYBRID 
OPLARS  GROWN  ON  RIVERSIDE  SITES. |  Gorskostop.  Nauka, 
ofija  1  (6):  57-64.  4  refs.  (Bulg.ru.g.| 

'ompares  the  growth  rates  and  wood  properties  of  Populus 
3achelieri',  P.  X  'canadensis'  hybrids  81/31  B12  and  81/30  B6,  P.  X 
larilandica,  P.  rasumowskyana  X  P.  laurifolia  200/32,  B80,  and  P. 
asumowskyana  X  P.  'canadensis'  hybrid  252. 

abatabai,  M.,  Terver,  P.,  and  Boulanger,  M.  1968.  [PRE- 
.IMINARY  STUDY  OF  THE  WOOD  OF  POPULUS  ALBA  CVS. 
BOUMF  AND  'SHIRAZI'  FROM  THE  ISFAHAN  REGION.  | 
lulletin,  Faculty  of  Forestry,  University  of  Teheran,  Karadj  No.  10, 
p.  45.  [Pe.f.  From  abstr.  in  Rapport,  Faculte  des  Forets  et 
aturages,  Universite  de  Teheran  1969  Vol.  2,  (89-90).  F. ) 

812.2 

)umitrescu,  N.  S.,  Marinescu,  I.,  et  al.  1969.  (DETERMINATION 
)F  THE  INFLUENCE  OF  DIFFERENT  FACTORS  ON 
ORPTION  AND  DESORPTION  HYSTERESIS  IN  THE  WOOD  OF 
)IFFERENT  SPECIES. [  Industr.  Lemn.  20(10):  361-8  +  smries. 
Rum.f.e.ru.g.,  12  refs.| 

rreen  or  oven-dry  specimens  of  Lime,  Beech,  White  Poplar,  Walnut, 
nd  Spruce,  of  various  sizes  and  cross-sections,  were  held  at  65% 
elative  humidity  and  20°  C.  for  20  days.  Sorption  and  desorption 
urves  are  presented. 

813WOOD  CHEMISTRY 

larkovic,  N.,  Terzan,  N.,  and  Pjevic,  V.  1966.  (THE  CHEMICAL 
:OMPOSITION  OF  WOOD  OF  VARIOUS  SPECIES.  |  Sumarstvo 
9  (1/2):  17-26.  [6  refs.  [Serb.ru. l.| 


Gives  figures  showing  %s  of  various  components  (cellulose, 
pentosans,  lignin,  extractives,  etc.)  in  wood  and  bark  of  Salix  alba, 
Populus  alba,  Ulmus  effusa,  Pinus  nigra  var.  gotschensis  and  Picea 
omorika,  and  discusses  their  distribution  through  the  stem. 

813.1 

Mathes,  M.  C,  Einspahr,  D.  W.,  and  Winton,  L.  L.  1970. 
CHEMICAL  COMPOSITION  OF  CALLUS  TISSUE  AND  JUVE- 
NILE STEMS  FROM  ASPEN  SPECIES.  Genet.  Physiol.  Note  Inst. 
Paper  Chem.  No.  8,  pp.  9  [  13  refs.| 

Chemical  analyses  of  (a)  callus  tissue  isolated  from  Populus 
canescens,  P.  alba,  P.  grandidentata,  P.  tremuloides  and  P.  tremula 
var.  davidiana,  and  (b j  juvenile  stem  tissue  of  P.  canescens,  were 
compared  with  analyses,  previously  reported  by  Kremers  in  1964  of 
xylem  cells  of  P.  tremuloides  during  5  stages  of  differentiation  in 
trees. 

815  EFFECTOF  GROWTH  FACTORS 
ON  STRUCTURE  AND  PROPERTIES 

Watanabe,  H.  1967.  A  STUDY  OF  THE  ORIGIN  OF  LONGITU- 
DINAL GROWTH  STRESSES  IN  TREE  STEMS.  Bull.  Kyushu 
Univ.  For.  No.  41,  (169-76).  (  17  refs.  |E.|.| 


83  TIMBER  MANUFACTURING  INDUSTRIES 
AND  PRODUCTS 

833.1 

Orosz,  I.  1968.  SOME  NONDESTRUCTIVE  PARAMETERS  FOR 
PREDICTION  OF  STRENGTH  OF  STRUCTURAL  LUMBER.  U.S. 
For.  Serv.  Res.  Pap.  U.S.  For.  Prod.  Lab.,  Madison  No.  FPL  100,  pp. 
6.  [8  refs.  I 

Suggests  structural-lumber  grading  variables  and  functions  that  are 
capable  of  better  strength  predictions  than  strength  ratio  or 
modulus  of  elasticity  alone. 


84  PRESERVATION  AND  OTHER  TREATMENTS  TO 

IMPROVE  THE  PROPERTIES  OF  WOOD. 

DAMAGING  INFLUENCES 

841  WOOD  PRESERVATION 

Chiani,  R.G.  1965.  (DURABILITY  TESTS  OF  TREATED  AND 
UNTREATED  FENCE  POSTS  IN  PLOTS  IN  BUENOS  AIRES 
CITY  -  RESULTS  AT  THE  END  OF  THE  SECOND  YEAR.  |  Rev. 
for.  argent.  9  (2):  49-53.  [Span.| 

Sixteen  native  and  exotic  species  were  used  in  the  trials,  and  7 
impregnation  methods,  all  of  a  type  suitable  for  use  on  farms. 

844  ATTACK  BY  PLANT  ORGANISMS 
Igmandy,  Z.,  and  Pagony,  H.  1967.  (DURABILITY  OF  WOOD  OF 
POPLARS  OF  THE  SECTION  LEUCK.|  Erdesz.  Faipari  Fgyetem 
tud.  Kozl.,  Sopron  (1/2),  (85-94).  (5  refs.  [Hu.ru.g.e.  | .] 
A  study  of  the  resistance  to  decay  of  wood  of  Populus  alba,  P. 
canescens.  P.  tremula,  P.  alba  X  P.  grandidentata  and  P.  canescens  X 
P.  grandidentata,  using  Trametes  fPolystictusJ  ver.ucolor.  T.  /gallica 
fl  trogii.  Pleurotus  ostreatiis  and  Coniophora  cerebella  as  test  fungi. 
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847  DRYING  (SEASONING) 

Horsky,  D.  1971.  [NATURAL  DRYING  OF  POPLAR  SAWN 
TIMBER.)  Zbornik  Vedeckych  Prac  Drevarskej  Fakulty  Vysokej 
Skoly  Lesnickej  a  Drevarskej  vo  Zvolene  13-29  (Sk.ru.de.,  9  ref.) 
Describes  studies  on  the  yard  drying  of  Populus  'Robusta',  P.  alba 
and  P.  'Serotina'  timber.  Results  showed  the  decisive  influence  of 
board  thickness  and  position  in  the  stack  on  drying  rate,  and  it  is 
concluded  that  natural  air  drying  cannot  be  recommended  for 
Poplar. 

85  "GRADING"  OF  WOOD  AND  WOOD  PRODUCTS 

Pagony,  H.  1965.  [DETERIORATION  AND  INCIPIENT  DECAY 
IN  POPLARS.]  Erdesz.  Kutatas.,  Budapest  61  (1/3):  241-55.  [8 
refs.  [Hu.hu.ru.g.].] 

When  2-m  sections,  25-30  cm.  in  diam.,  of  March-felled  Populus  X 
marilandica,  P.  nigra,  and  P.  alba  were  stored  for  )  1  year  in 
Hungarian  flood-plain  stands,  logs  barked  and/or  treated  with  5% 
DNOC  did  not  deteriorate. 

86  PULP  INDUSTRIES 

Constantinescu,  O.,  and  Popescu,  G.  1970.  [THE  PAPERGRADE 
VALUE  OF  DIFFERENT  POPLAR  VARIETIES,  NORMAL 
WOOD,  AND  TENSION  WOOD.)  Celuloza  si  Hirtie  19(12): 
422-427  -I-  smries.  [Ro.f.e.de.ru.,  NLL] 

Reports  the  chemical  composition,  sulphate-pulping  properties,  and 
papermaking  properties  of  whole  wood  of  Populus  'Robusta',  P. 
'Celei',  P.  'Cetate',  P.  tremula,  P.  nigra  and  P.  alba  aged  1  7-29  years, 
and  normal  and  tension  wood  of  P.  'Robusta'. 

Grigoras,  M.,  Asandei-Cernatesch,  A.,  and  Rozmarin,  G.  1971.  [THE 
CHEMISTRY  OF  THE  POPLAR  IN  RUMANIA.  IV.  THE  POLY- 
MOLECULARITY  OF  NATIVE  CELLULOSE  AND  NORMAL 
SULPHATE  CELLULOSE.)  Celuloza  si  Hirtie  20(4):  168-175  + 
smries.  [  Ro.f.e. ru.de.,  32  ref.  NLL[ 

Reports  measurements  of  the  degree  of  polymerization  of  cellulose 
in  a  range  of  Poplar  woods  by  the  nitration  method. 
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lancu.  A.,  and  Tocan,  M.  1967.  [STUDIES  TO  DETERMINE  THE' 
PAPER-MAKING  VALUE  OF  DIFFERENT  HYBRID  BLACK 
POPLARS  GROWN  IN  RUMANIA.)  Celuloza  si  Hirtie,  Bucuresti; 
16  (3/4):  81-9.  [  17  rets.  [Rum.|  N.L.L.|  ' 

The  Poplars  investigated  were  (1)  Populus  X  serotina,  (2)  P.  X 
robusta,  (3)  P.  X  marilandica,  (4)  P.  x  regenerata  'Celei',  (5)  P. 
'Arges',  (6)  P.  deltoides  'Virginiana  cetate',  and  (7)  native  Rumanian! 
P.  nigra. 


Jayme,  G.  1968.  THE  EFFECT  OF  SPECIES  AND  ORIGIN  UPON^ 
THE   CHEMICAL   COMPOSITION    AND   THE   SUITABILITY  OF; 
POPLAR  WOOD   FOR  PULPING.  Transl.  Dep.  For.  Can.  No.  229,1 , 
pp.   24.    (16  refs.  Transl.  from   Papier,  Darmstadt    1947,   1  (9/10):!'^ 
182-90.  Ijji 


89  OTHER  FOREST  PRODUCTS 

892  VEGETABLE  PRODUCTS 
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Medorizescu,     M.     1974.     [UTILIZATION     IN     THE     FORM    OF  **' 
FODDER  MEAL  OF  SOME  WILD  PLANT  RESOURCES  IN  THE 
FOREST     (LEAVES,     HERBACEOUS     PLANTS,     SEEDS     AND 
FRUIT  RESIDUES).]    Studii  si  Cercetari,  InstitutuI  de  Cercetari  si 
Amenajari  Silvice  (Silvicultura)  30:    159-176  [  Ro.e.de.ru.,  18  ref.]j||i, 
Many  of  the  products  were  richer  in  certain  substances  (carotene, 
etc.)  than  standard  fodders,  and  the  ratio  of  digestible  protein  tob]] 
nutritive  units  (starch  equivalent)  approached  that  of  lucerne  hay  in  K2 
the  case  of  leaf  flours  ofR.  pseudoacacia  and  Populus  alba. 

892.7 

Slavik,  I.,  and  Pasteka,  M.  1969.  [THE  PROPERTIES  ANDJpE 
COMPOSITION  OF  POPULUS  ALBA  SEED  FIBRES.)  Drev. 
Vyskum  2:  53-9.  jSlovak.g.e.,  10  refs.  P.R.) 
Presents  and  discusses  data  from  chemical  analyses,  drawings,  m 
comparisons  with  cotton  fibres  and  with  P.  alba  heartwoud,  mainlyi^ftii 
in  connexion  with  lignin  content,  and  with  kapok.  Data  are  alsoin 
included  on  some  physical  properties. 
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9  FORESTS  AND  FORESTRY 
FROM  THE  NATIONAL  AND  INTERNATIONAL  POINTS  OF  VIEW 

904  GENERAL  REGIONAL  ACCOUNTS 
OF  FORESTS  AND  FORESTRY 
Barthel,  E.  V.  1965.  )THE  MUNICIPAL  FOREST  OF  BREISACH: 
700  YEARS  OF  FOREST  HISTORY  IN  THE  FLOOD-PLAIN  OF 
THE  UPPER  RHINE.)  Schriftenreihe  der  Landesforstverwaltung 
Baden-Wurttemberg,  Stuttgart  No.  18,  pp.  251.  (G.)  Price  DM.  24. 
From  reviews  in  Allg.  Forstzeitschr.  20  (30/31),  1965  (484-5)  (G.); 
Arch.  Forstw.  1  5  (2),  1966  (223).  (G.] 

Includes  a  description  of  the  injurious  effects  on  the  forest  of  the 
training  of  the  Rhine  in  the  late  19th  century  and  the  subsequent 
building  of  the  Grand  Canal  d 'Alsace,  which  eliminated  flooding  and 
greatly  lowered  the  water  table. 


P.  BALSAMIFERA  TO  P.  BEROLINENSIS 

1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOOY 
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15  ANIMAL  ECOLOGY 

Gill,  D.  1972.  THE  EVOLUTION  OF  A  DISCRETE  BEAVER 
HABITAT  IN  THE  MACKENZIE  RIVER  DELTA,  NORTHWEST 
TERRITORIES.  Canadian  Field-Naturalist  86(3):  233-239  (E.,  12 
ref.  NLL) 

Traces  the  sequence  of  events  that  create  a  discrete  habitat  for 
Castor  canadensis  in  the  Mackenzie  River. 


16  GENERAL  BOTANY 

160  PLANT  CHEMISTRY 

Kull,     U.     1973.     [TEMPERATURE-INDEPENDENT     ACCUMU- 
LATION OF  RAFFINOSE  SUGARS  IN  POPLAR  BARK.)  Barichte 
der     Deutschen     Botanischen     Gesellschaft     86(10/12):     499-503 
[De.e.,  19  ref.  OBD) 
After  outdoor  cultivation  for  one  year,  cuttings  of  Populus  'Oxford' 
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ere  transferred  in  September  either  to  an  unheated  greenhouse  or 
t  a  hothouse  (25°  C).  The  contents  of  stored  carbohydrates  were 
easured  at  monthly  intervals  in  leaves  up  to  the  time  of  yellowing, 
id  in  bark  until  March  of  the  following  year. 

■arl,  I.  A.,  and  Darling,  S.  F.  1971.  PHENOLIC  EXTRACTIVES 
F  THE  LEAVES  OF  POPULUS  BALSAMIFERA  AND  OF  P. 
RICHOCARPA.  Phytochemistry  10(11):  2844-2847.  [E.,  16ref.I 
Ithough  the  constituents  of  the  two  species  were  similar  in  general, 
veral  important  differences  were  noted. 

sari,  I.  A.,  and  Darling,  S.  F.  1968.  STUDIES  ON  THE  LEAVES 
F  THE  FAMILY  SALICACEAE  XI.  THE  HOT  WATER 
XTRACTIVES  OF  THE  LEAVES  OF  POPULUS  BAL- 
\.MIFERA.  Phytochemistry,  Oxf.  7(10):  1845-9.  (11  refs. 
.R.S.] 

resh  leaves  cut  from  5-year  trees  in  May  and  Sept.  contained 
iicin,  salicyl  alcohol,  pyrocatechol,  (- )-3-hydroxy-5-phenylvaleric 
'.id  (a),  trichocarpin,  cinnamic  acid  (b),  and  p-coumaric  acid  (c), 
lantities  being  less  in  Sept.  than  in  May;  (a),  (b),  and  (c)  are 
ported  for  the  first  time  in  Poplar  leaves,  and  fa)  is  a  first  record 
om  a  plant  source. 

160.2 

ull,  U.,  and  Jeremias,  K.  1972.  [THE  FATTY  ACID  COM- 
3SITION  OF  THE  SAPONIFIABLE  LIPIDS  FROM  BARKS  OF 
DPULUS  BALSAMIFERA.)  Z.  Pflanzenphysiol.,  Stuttgart  68: 
5-62.  Ref.  in  Ber.  Biochem.  Biologie,  Berlin  378  (5):  486-487. 

I  161  PHYSIOLOGY 

"omanski,  R.,  and  Kozlowski,  T.  T.  1968.  VARIATIONS  IN 
INETIN-LIKE      ACTIVITY      IN      BUDS     OF      BETULA     AND 

OPULUS  DURING  RELEASE  FROM  DORMANCY.  Repr.  from 
anad.  J.  Bot.  46  (4):  397-403.  (35  refs.j 

dormancy  of  buds  of  Betula  papyrifera  and  Populus  balsamifera 
ittings  was  broken,  and  extracts  of  buds  at  various  stages  of 
jrmancy  were  separated.  The  amount  of  kinetin-like  activity  at 
lese  stages  was  then  determined  by  observing  the  effects  of  active 
f  values  of  bud  extracts  on  senescence  of  Raphanus  plants. 

Jemm,  M.,  and  Klemm,  W.  1964.  (THE  USE  OF  RADIOACTIVE 
JOTOPES  FOR  A  CONTINUOUS  RECORD  OF  THE  VELOCITY 
F  THE  TRANSPIRATION  STREAM  IN  TREES.]  Flora,  Jena 
54  (1):  89-93.  5  refs.  (G.g.j  O.B.D. 

ejections  of  a  solution  containing  P-^^  were  successfully  used  in 
acing  the  day-by-day  course  of  the  transpiration  stream  in  Populus 
J.  'Oxford' and  Betula  verrucosa. 

ull,  U.  1970.  (EFFECTS  OF  PHENYLBORIC  ACID  ON  THE 
TORAGE  OF  CARBOHYDRATES  IN  THE  VEGETATIVE 
ARTS  OF  PLANTS.)  Biochem.  Physiol.  Pflanzen  161  (4):  330-41. 
3.e.,  19  refs.  O.B.D.) 

henylboric  acid  was  applied  to  the  apex  of  young  plants  of  four 
ifferent  species,  and  to  cuttings  of  a  hybrid  of  Populus  balsamifera. 
pedes  in  which  longitudinal  growth  was  inhibited,  showed  a  rise  in 
ontents  of  stored  carbohydrates,  but  in  the  Poplar,  growth  was  not 
tarkedly  inhibited  and  the  effects  on  the  storage  of  carbohydrates 
•ere  sligh  t. 

eskovceva,  I.  I.  1967.  (FORMATION  OF  SPOROGENOUS  CELLS 
^J  CULTURES  OF  ISOLATED  6  FLOWER  BUDS  OF  WOODY 
LANTS.  (THE  EFFECT  OF  HETEROAUXIN  AND  KINETIN).) 
iziol.  Rast.  14  (4):  710-8.  (25  refs.  (Ru.ru.e.)  A.P.B.j 

eskovceva,  I.  I.,  and  Minina,  E.G.  1965.  (CYTOCHEMICAL 
TUDY  OF  THE  MALE  SPOROGENOUS  CELLS  OF  BALSAM 
OPLAR  IN  CONNEXION  WITH  QUESTIONS  OF  SEXUAL 
PECIALIZATION.)  Fiziol.  Rast.  12  (5):  832-6.  13  refs.  (Ru.ru.e.) 
..P.B. 

Ustorgueva,  E.  Ya.  1971.  (THE  ANNUAL  CHANGES  IN  THE 
/ATER  REGIME  OF  CERTAIN  WOODY  SPECIES  IN  THE 
TEPPE  REGIONS  OF  KHAKASIA.)  In  Fiziologobiokhimicheskie 
sobennosti  drevesnykh  rastenii  Sibiri.  Izdatel'stvo  Nauka,  Moscow, 
p.  77-84.  (Ru.,  22  ref.) 

^abulates  data  on  the  transpiration  and  content  of  total  and  bound 
yater  of  shoots  and  leaves  of  Betula  verrucosa,  Larix  sibirca,  and 
\'opulus  balsamifera  in  shelterbelts  in  S.  central  Siberia  in  1967-68. 
lesults  are  discussed  in  relation  to  the  relative  frost  hardiness  of  the 
hree  species. 


Roscina,  V.  D.  1965.  ( 'PHYTOCIDES'  AND  THE  MOVEMENT  OF 
CHLOROPLASTS.)  Fiziol.  Rast.  12(3):  489-93.  15  refs.  (Ru.e.) 
A.P.B. 

Comminuted  and  undamaged  leaves  of  Prunus  racemosa,  Sorbus 
aucuparia,  Populus  balsamifera,  Syringa  vulgaris,  and  Rhus  typhina, 
and  Allium  Sativum  bulbs,  were  used  as  sources  of  volatile 
'phytocides'  and  the  effect  of  these  on  chloroplast  movement  in 
Elodea  canadensis  was  investigated. 

Wang,  S.-S.  1964.  (SPEED  OF  THE  ASCENDING  (SAP)  FLOW  IN 
WOODY  SPECIES.)  Dok.  Akad.  Nauk  SSSR  1  56  (3):  706-7.  6  refs. 
(Ru.)  O.R.S. 

At  various  dates  during  summer  (with  differing  air  temperatures  and 
r.h.j,  a  solution  of  Na2HP^^04  was  injected  into  stems  of  Populus 
balsamifera,  Quercus  robur,  Betula  verrucosa  and  Picea  abies,  all 
5-10  years  old,  at  a  height  of  10-20  cm.  above  the  root  collar.  The 
trees  were  later  felled,  sectioned,  and  the  radioactivity  and  speed  of 
sap  flow  determined. 


163  EMBRYOLOGY 

Nikolaeva,     E.  S.     1964.     (EMBRYOLOGY    OF    POPULUS    BAL- 
SAMIFERA.) Bot.  Z.  49  (11):  1644-9.  5  refs.  (Ru.) 
With  detailed  drawings  of  ovule,  embryo,  endosperm,  etc. 

164  MORPHOLOGY 

Danilin,  M.  A.  1973.  (SEXUAL  DIMORPHISM  IN  SOME 
DIOECIOUS  TREE  SPECIES. )  Lesovedenie  No.  6,  90-93  ( Ru.e.,  20 
ref.) 

A  statistical  analysis  of  the  results  of  biometric  studies  made  at  the 
Krasnoyarsk  instructional  and  experimental  leskhoz  on  the  dimen- 
sions of  flower  buds,  petioles  and  leaves  in  Populus  tremula,  P. 
balsamifera,  Acer  negundo,  Salix  caprea  and  Hippophae  rhamnoides. 

Roller,  K.J.  1972.  THE  HYBRID  (POPULUS  DELTOIDES  X 
BALSAMIFERA)  X  P.  NIGRA  VAR.  BETULIFOLIA  IN 
MANITOBA.  In  Proceedings,  19th  Northeastern  Forest  Tree 
Improvement  Conference  1971,77-81  )E.,  8ref.) 
A  study  was  made  to  determine  the  segregation  of  certain  characters 
of  the  parent  trees  in  the  hybrid  progeny  from  controlled 
pollination  of  P.  deltoides  X  P.  balsamifera.  Leaf  shape,  time  of 
flushing,  sexual  maturity  and  height  growth  were  the  traits 
examined  in  88  hybrid  trees. 

Vasil'ev,  A.  E.  1966.  (CERTAIN  FEATURES  OF  THE  SUBMICRO- 
SCOPIC  STRUCTURE  OF  THE  SECRETORY  SYSTEM  OF 
PLANTS  AS  RELATED  TO  ITS  FUNCTIONAL  SIGNIFICANCE.) 
Rast.  Resursy,  Moskva  2  (3):  331-40  +  5  plates.  (27  refs.  ( Ru.ru.  j 
N.L.L.) 

Reviews  world  literature,  and  gives  results  of  an  electron-microscope 
investigation  of  the  epithelial  cells  of  resin  ducts  in  needles  of  Pinus 
sibirica  and  in  bark  of  Picea  abies,  and  of  the  glandular  cells  of 
extra-floral  nectaries  on  leaves  of  Populus  balsamifera  and  P. 
suave  olens. 

165  PHYLOGENY,  EVOLUTION,  ETC. 

Dragavtsev,  V.  A.,  and  Nechiporenko,  V.N.  1972.  (DISTRIBU- 
TION OF  GENOTYPICAL  DEVIATIONS  OF  STATISTICALLY 
ELEMENTARY  QUANTITATIVE  CHARACTERS  IN  PLANT 
POPULATIONS.)  Genetika  8(6):  23-33  [Ru.e.,  16  ref.)  From 
Plant  Breeding  Abstracts  43,  2270. 

Various  circumstances  are  discussed  in  which  the  genotypic 
variation  of  a  certain  character  may  remain  constant,  even  if  the 
mean  for  the  population  should  change,  such  a  character  being 
defined  as  an  'elementary  quantitative  character'. 

Vincent,  G.,  and  Polnar,  M.  1968.  (GENETIC  CONDITIONS  OF 
HETEROTIC  GROWTH  IN  POPLAR  HYBRIDS.)  Le.sn.  Cas. 
14  (8):  701-18.  [Cz.ru.e.g.,  17  refs.) 

Preliminary  results  of  crossing  Populus  X  generosa  with  P.  nigra  and 
P.  X  serotina,  and  P.  'grandis'  with  P.  X  serotina  and  P.  tacamahaca, 
suggest  that  heterosis  obtained  by  means  of  inter-section  crosses 
produces  rapid  early  growth  but  does  not  increase  resistance 
(survival  %s). 


17  SYSTEMATIC  BOTAIMY 
176.1 


Brayshaw,  T.  C.   1965.  THE  STATUS  OF  THE  BLACK  COTTON- 
WOOD (POPULUS  TRICHOCARPA  TORREY  AND  GRAY).  Repr. 
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from  Canadian  Field-Naturalist  79  (2),  (91-S).  8  refs. 
Though  the  characters  of  9  catkins  of  Tacamahaca  Poplars  were 
found  to  be  predominantly  of  the  Populus  balsamifera  type  east  of 
Saskatchewan  and  of  the  trichocarpa  type  west  of  the  Rocky  Mts., 
this  was  not  invariable,  and  in  large  areas  of  Alberta  and  British 
Columbia  they  were  intermediate. 

Viereck,  L.  A.,  and  Foote,  J.  M.  1970.  THE  STATUS  OF  POPULUS 
BALSAMIFERA  AND  P.  TRICHOCARPA  IN  ALASKA.  Canad. 
Fid.  Nat.  84  (2):  169-73.  [15  refs.  N.L.L.) 

18  PLANT  ECOLOGY 

181  MODE  OF  LIFE,  AUTECOLOGY.  SILVICULTURAL 
CHARACTERS  OF  TREES 

Sakai  A.,  and  Weiser,  C.J.  1973.  FREEZING  RESISTANCE  OF 
TREES  IN  NORTH  AMERICA  WITH  REFERENCE  TO  TREE 
REGIONS.  Ecology  54  (1):  118-126  [E.,  31  ref.] 
Dormant  one-year-old  twigs  of  ca.  70  tree  species  (including  P. 
deltoides)  were  collected  during  midwinter  from  five  regions  of  N. 
America  (Rocky  and  Western  Mountain,  Northern,  Pacific  Coast, 
Southeastern  Coast,  and  Central  and  Eastern  Lowland)  and  studied 
for  freezing  resistance. 

181.31 

Braun,  H.  J.  1973.  [THE  GROWTH  OF  POPLARS  UNDER 
CONDITIONS  OF  AN  ALTERNATING  OR  CONSTANT  HIGH 
WATER  TABLE.]  Allgemeine  Forst-  und  Jagdzeitung  114(5/6): 
89-91  [De.e.f.,  5  ref.| 

Fedorova,   A.  I.,   and   Elagina,  N.N.    1969.   [WATER  SUPPLY  OF 

AGRICULTURAL     SHELTERBELTS     ESTABLISHED     BY     THE 

CHESSBOARD     METHOD     IN     N.     KAZAKHSTAN.)     Lesoved.. 

Moskva  (3),  (66-74).  [  5  refs.  [  Ru.e.  | .  | 

Tabulates  data  on  the  soil  moisture  under  three  shelterbelts  aged  7-9 

years. 

181.5 

Helium,  A.  K.  1973.  SEED  STORAGE  AND  GERMINATION  OF 
BLACK  POPLAR.  Canadian  Journal  of  Plant  Science  53(1): 
227-228  [E.,  1  ref.  ORE| 

In  a  storage  trial  on  seed  collected  in  June /July,  viability  of  P. 
balsamifera  seed  declined  slowly  over  the  first  1 30  days  (from  94% 
to  82%,  in  a  sealed  glass  jar  at  T  C)  and  then  fell  rapidly  (by  0.  7% 
per  day).  It  is  recommended  that  seeds  should  be  germinated  within 
4  months  of  ripening. 

Newhouse,  M.  E.,  and  Madgwick,  H.A.I.  1968.  COMPARATIVE 
SEEDLING  GROWTH  OF  FOUR  HARDWOOD  SPECIES.  For.  Sci. 
14  (1):  27-30.  [6  refs.] 


Raju,  M.  V.  S.,  Coupland,  R.  T.,  and  Sleeves,  T.  A.  1966.  ON  THE     ^^ja 


OCCURRENCE   OF   ROOT  BUDS  ON  PERENNIAL  PLANTS  IN 

SASKATCHEWAN.  Canad.  J.  Bot.  44  (1):  33-7  +  2  photos.  IS  refs. 

O.R.S. 

Twenty-six  native  and  12  introduced  dicotyledonous  species  in  S. 

Saskatchewan,    including    Salix    interior,    Populus    balsamifera,   P. 

tremuloides  and  many  forest  weeds,  produced  adventitious  buds  on 

roots. 

181.6 

Maini,    J.  S.     1966.    APICAL    GROWTH    OF    POPULUS    SPP.    I.' 
SEQUENTIAL  PATTERN  OF  INTERNODE,  BUD,  AND  BRANCH 
LENGTH    OF    YOUNG    INDIVIDUALS.    Canad.    J.    Bot.    44  (5): 
615-22.  [12  refs.  [E.e.f.j  O.R.S.) 


|V1 


181.8 

Bachelard,  E.  P.,  and  Wightman,  F.  1973.  BIOCHEMICAL  AND 
PHYSIOLOGICAL  STUDIES  ON  DORMANCY  RELEASE  IN 
TREE  BUDS.  I.  CHANGES  IN  DEGREE  OF  DORMANCY, 
RESPIRATORY  CAPACITY,  AND  MAJOR  CELL  CON- 
STITUENTS IN  OVERWINTERING  VEGETATIVE  BUDS  OF 
POPULUS  BALSAMIFERA.  Canadian  Journal  of  Botany  51  (12): 
2315-2326  [E.f.,  35  ref.  ORS) 

Bachelard,  E.  P.,  and  Wightman,  F.  1974.  BIOCHEMICAL  AND 
PHYSIOLOGICAL  STUDIES  ON  DORMANCY  RELEASE  IN 
TREE  BUDS.  II.  CHANGES  IN  ENDOGENOUS  GROWTH  SUB- 
STANCES AND  A  POSSIBLE  MECHANISM  OF  DORMANCY 
RELEASE  IN  OVERWINTERING  VEGETATIVE  BUDS  OF 
POPULUS  BALSAMIFERA.  Canadian  Journal  of  Botany  52(7): 
1483-1489  [E.f.,  33  ref.  Cf.  FA  35,  7474.  ORS] 

182  SYNECOLOGY,  PLANT  SOCIOLOGY 

Viereck,      L.  A.      1970.      FOREST  SUCCESSION      AND     SOIL 

DEVELOPMENT     ADJACENT     TO  THE     CHENA     RIVER     IN 

INTERIOR  ALASKA.  Repr.  from  Arctic  and  Alpine  Research 
2  (1):  1-26.  [32  refs.) 

187  VEGETATION  TYPES 

Dirschl,  H.  J.,  and  Coupland,  R.  T.  1972.  VEGETATION  PAT- 
TERNS AND  SITE  RELATIONSHIPS  IN  THE  SASKATCHEWAN 
RIVER  DELTA.  Canadian  Journal  of  Botany  50  (3):  647-675  [E.f., 
58  ref.  ORS] 

Describes  a  5-year  study  that  attempted  an  ordering  of  the 
landscape  pattern  of  the  flood-plain  complex  of  the  delta,  where  the 
landscape  components  are  flooded  areas,  meadows  with  stands  of 
Salix  spp.,  mixed  Picea  glauca /Populus  balsamifera  forest,  and 
Sphagnum  bogs  dominated  by  Picea  inariana,  Larix  laricina  and 
Ericaceous  shrubs. 
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2  SILVICULTURE 


Mzavija,  A.  I.  1965.  [RAISING  THE  PRODUCTIVITY  OF  THE 
FORESTS  OF  THE  COLCHIS  LOWLAND  [CAUCASIA].]  Lesn. 
Hoz.  18  (2):  12-4.  [Ru.] 

A  note  on  the  improvement  of  boggy  Alnus  barbata  forests  by 
drainage  and  heavy  early  thinning,  and  on  planting  Populus 
balsamifera,  Platanus  orien talis  and  Pinus  taeda. 

23  REGENERATION  AND  FORMATION  OF  STANDS 

231  NATURAL  REGENERATION 

Wagg,  J.  W.  B.S1964.  WHITE  SPRUCE  REGENERATION  ON  THE 
PEACE  AND  SLAVE  RIVER  LOWLANDS.  Publ.  Dep.  For.  Can. 
No.  1069,  pp.  35.  55  refs.  [E.e.f.j 

232  ARTIFICIAL  REGENERATION 

Blankenspeck,  H.  1967.  DER  ANBAU  VON  BALSAMPAPPELN. 
ERFAHRUNGEN  AUS  DER  SIGHT  EINEA  MUNSTER- 
LANDISCHEN  PRIVATFORSTBETRIEBES.  Forst-Holzwirt,  Hann. 
22(9):  173-175,  (4  Abb.] 

Satalov,  V.  G.  1964.  [POPLAR  PLANTATIONS  ON  THE  FLOOD- 
PLAIN    OF   THE    MIDDLE    DON.|    Lesn.    Z.,  Arhangel'sk   7(6): 


29-31.  1  ref.  [Ru.] 

A  note  on  the  performance  of  Populus  nigra,  P.  balsamifera  and  P.  X 

'canadensis'  plantations  aged  9-20  years. 

232.2  ' 

Gedenidze,  A.  A.,  and  Papunidze,  V.  R.  1973.  [EFFECT  OF 
CULTIVATION  OF  SLIGHTLY  SWAMPY  SOILS  ON  THE 
GROWTH  OF  SOME  WOODY  SPECIES  IN  THE  COLCHIS 
LOWLAND.]  Subtropicheskie  Kul'tury  No.  3,  99-103  [Ru.,  NLL] 
Compares  the  growth  of  young  plantations  of  six  broadleaved 
species  established  at  four  different  spacings  (I  X  1  to  6  X  6  m)  on 
uncultivated  sites  in  Soviet  Georgia  and  on  sites  cultivated  three 
times  a  year. 

232.328 

Cormack,  R.  G.  H.  1965.  THE  EFFECTS  OF  CALCIUM  IONS  AND 
pH  ON  THE  DEVELOPMENT  OF  CALLUS  TISSUE  ON  STEM 
CUTTINGS  OF  BALSAM  POPLAR.  Canad.  J.  Bot.  43  (1);  75-83  + 
9  photomicrographs.  39  refs.  O.R.S. 

Cormack,  R.  G.  H.,  and  Lemay,  P.  L.  1966.  A  FURTHER  STUDY 
OF  CALLUS  TISSUE  DEVELOPMENT  ON  STEM  CUTTINGS  OF 
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ALSAM  POPLAR.  Canad.  J.  Bot.  44(1):  47-50  +  2  photos.  12 
.-fs.  O.R.S. 

latveeva,  G.  V.  1966.  [EFFECT  OF  AIR  DRYING  ON  THE 
rURVIVAL  OF  POPULUS  BALSAMIFERA  CUTTINGS.)  Lesn.  Z., 
jhangel'sk  9  (S):  48-51.  [Ru.j   [3  gphs.  1  tbl.| 

232.5 

irsova,  A.  I.  1965.  {TRIALS  WITH  A  PETROLEUM  GROWTH 
UBSTANCE.I  Lesn.  Hoz.  18  (9):  52.  [Ru.|  1  tbl. 
Observations  made  after  immersion  of  winter  cuttings  of  Populus 
alsamifera  in  either  a  0.005%  petroleum  growth  substance  (NRV) 
jlution  or  a  0.001%  lAA  solution  for  24  hr.  before  planting  out 
jnfirmed  that  treatment  with  NR  V gave  best  results. 

237  AMELIORATION  OF  FOREST  SITES 

aritonov,  G.  A.  1964.  (THE  USE  OF  MINERAL  FERTILIZERS 
^J  [YOUNG]  PLANTATIONS.]  Lesn.  Hoz.  17(10):  43-7.  1  ref. 
Ru.] 

!  a  series  of  trials  in  the  Central  Urals  region,  furrow-planted  stands 
f  Scots  Pine,  Larch,  and  Populus  balsamifera  on  various  soils  were 
■eated  for  the  first  few  years  by  (1)  conventional  loosening  of  the 
yil  J,  2,  3  or  4  times  a  year,  or  (2)  fertilizing  once  or  twice  a  year 
'ith  N,  P,  or NP,  sometimes  in  combination  with  soil  loosening.  For 
omparison,  other  plots  were  sprayed  with  2,4-D  or  mulched  with 
olythene  film.  Analysis  of  height  growth  and  costs  indicates  that, 
'here  moisture  is  favourable  but  labour  scarce,  fertilizer  application 
■  one  of  the  cheapest  and  most  effective  methods  of  encouraging 
oung  plantations. 


238TIMBER  PLANTATION  CROPS 
REQUIRING  SPECIAL  TREATMENT 

ange,  O.  1967.  DER  ANBAU  VON  BALSAMPAPPELN  HAT 
'ORST-  UND  HOLZWIRTSCHAFTLICH  EINE  ZUKUNFT.  Holz- 
lentralbl.,  Stuttg.  93  (78):  S.1233,  (  1  Abb.,  6  Lit.  Ang.] 

ange,    O.    1969.    FORSTLICHE    LANDSCHAFTSPFLEGE    UND 
lNBAU  von   BALSAMPAPPELN.  Holz-ZentralbL,  Stuttg.  95  (6): 
64,  [2  Abb.] 

24  TENDING  OF  STANDS  AND  TREES 


243  OPENING  OF  THE  CANOPY 

(INCREMENT  FELLINGS,  OVERHEAD 

RELEASE  AND  IMPROVEMENT  FELLINGS) 

'ratt,  R.H.M.  1966.  AERIAL  SPRAYING  WITH  2,4-D  to 
liminate  Trembling  Aspen.  Pulp  Paper  Mag.  Can.  67  (9):  WR460  - 
m462.  [10  refs.] 


245  TENDING  OF  TREES 
Temirgaliev,  Sh.  M.  1971.  [THE  AGRICULTURAL  AND 
ECONOMIC  EFFICIENCY  OF  USING  HERBICIDES  IN  TREE 
SHELTERBELTS  ON  ERODED  SOILS.]  Vestnik  Sel'skok- 
hozyaistvennoi  Nauki,  Kazakhshoi  SSR  15  (11):  81-83  [Ru.kazakh] 
Sites  for  planting  Populus  balsamifera  shelterbelts  [in  Soviet  Central 
Asia  J  were  prepared  by  bare  fallowing  and  autumn  cultivation  to  a 
depth  of  50  cm.  Simazine  at  5  kg/ha,  applied  in  spring  just  after 
planting,  gave  only  47-70%  control  of  weeds:  3-7  hand  weedings 
were  also  needed  over  three  growing  seasons.  Dalapon  -i-  2,4-D 
(amine)  applied  at  7  -h  2  kg /ha  in  June,  after  simazine  treatment, 
gave  84-95%  control  at  the  end  of  the  growing  season  and  obviated 
hand  weeding.  Herbicides  reduced  weeding  costs  over  three  seasons 
by  54%)  compared  with  hand  weeding  and  reduced  the  labour 
requirement  from  30  to  5.64  man-days/ha. 


26  COMBINATIONS  OF  FORESTRY 
WITH  AGRICULTURE 

266  SHELTERBELTS,  WINDBREAKS 

Fedorova,  A.  I.  1964.  [MOISTURE  SUPPLY  OF  YOUNG  POPLAR 
SHELTERBELTS  IN  S.  CENTRAL  SIBERIA.]  Pocvoved.  (9), 
(33-44).  6  refs.  ]Ru.e.]  A.P.B. 

Fomin,  D.  M.  1964.  [TRIAL  IN  GROWING  HORTICULTURAL 
SHELTERBELTS  WITH  LARGE  PLANTING  STOCK.]  Lesn.  Hoz. 
17  (7):  57-8.  [Ru.] 

Describes  the  successful  establishment  of  a  belt  on  chernozem,  using 
Moms  alba  (4  years  old,  1  -0  m.  tall),  Populus  balsamifera  (5  years,  2 
m.),  Fraxinus  excelsior  (5  years,  2-2  m.),  and  Caragana  arborescens 
(3  years,  0-7  m.). 

Popova,  O.  S.,  Il'inykh,  L.  A.,  and  Popov,  V.  P.  1973.  [GROWTH 
AND  WATER  SUPPLY  OF  SHELTERBELTS  IN  THE  KULUNDA 
STEPPE.]  Pochvovedenie  No.  3,  91-96  [Ru.e.,  4  ref.  CGB] 

Vasil'ev,  M.  E.  1965.  ]NEW  DESIGN  OF  SHELTERBELTS  FOR 
THE  VIRGIN  LANDS  OF  W.  SIBERIA  AND  N.  KAZAKHSTAN.] 
Lesn.  Z.,  Arhangel'sk  8  (5):  44-9.  [  Ru.ru.  | 

Belts  consisting  of  Populus  balsamifera,  Betula  verrucosa,  Ulmus 
pumila  var.  arborea,  V.  laevis  and  Caragana  arborescens  15-20  years 
old  and  having  8-15  rows,  were  converted  to  produce  belts 
consisting  of  1-15  rows. 

268  PASTURED  FORESTS. 
GRAZING  ON  FOREST  AND  OPEN  RANGES 

Canada  Dept.  of  Agriculture.  1973.  REPORT,  RESEARCH 
STATION  REGINA,  SASKATCHEWAN:  CONTROL  OF  BRUSH 
ON  ASPEN  PARKLAND.  In  Research  Branch  Report  1972  Canada 
Department  of  Agriculture.  254  [E.] 


4  FOREST  INJURIES  AND  PROTECTION 


42  INJURIES  FROM  INORGANIC  AGENCIES 
(EXCLUDING  FIRES) 

425  CHEMICAL  INFLUENCES  (ATMOSPHERIC) 

LeBIanc,  F.,  Rao,  D.  N.,  and  Comeau,  G.  1972.  THE  EPIPHYTIC 
VEGETATION  OF  POPULUS  BALSAMIFERA  AND  ITS  SIGNIFI- 
CANCE AS  AN  AIR  POLLUTION  INDICATOR  IN  SUDBURY, 
DNTARIO.  Canadian  Journal  of  Botany  50(3):  519-528  (E.f.,  19 
ref.  ORS] 

balsamifera  is  fairly  resistant  to  SO 2  and  is  the  only  relatively 
tbundant  tree  species  throughout  the  Sudbury  area,  where  SO2 
pollution  from  nickel  smelting  is  widespread  and  severe. 

LeBIanc,    F.,    Rao,    D.  N.,    and    Comeau,    G.    1972.   INDICES   OF 
ATMOSPHERIC      PURITY      AND      FLUORIDE      POLLUTION 
PATTERN   IN    ARVIDA,   QUEBEC.   Canadian    Journal   of  Botany 
SO  (5):  991-998  +  I   pi.  ]E.f.,  1  1  ref.  ORS] 
indices   of  atmospheric  purity    (lAP)    of  42  sites,   located  in  all 


directions  from  the  aluminium  factory  at  Arvida  and  extending  over 
an  area  of  ca.  250  km^,  were  determined  on  the  basis  of  the 
phytosociology  of  epiphytes  of  Populus  balsamifera. 

Nikolaevskij,  V.  S.  1968.  [THE  ROLE  OF  SOME  OXIDIZING 
SYSTEMS  IN  THE  RESPIRATION  AND  G.AS  RESISTANCE  OF 
PLANTS.]  Fiziol.  Rast.  15(1):  110-5,  ]  14  refs.  |  Ru. ru.e.  ]  A.P.B.  ] 
Presents  and  discusses  the  results  of  studies  made  to  compare  the 
effect  of  exposure  to  SO 2  on  the  respiration  mechanism  of  resistant 
and  non-resistant  plants. 

44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 

441  FOREST  WEEDS 

Corns,  W.  G.,  and  Dai,  T.-S.  1967.  EFFECTS  OF  ADDED  SUR- 
FACTANT ON  TOXICITY  OF  PICLORAM,  2,4-D  AND  2,4, 5-T  TO 
POPULUS  TREMULOIDES  MICHX.  AND  P.  BALSAMIFERA  L. 
SAPLINGS.  Canad.  J.  PI.  Sci.  47  (6):  71  1-2.  (5  refs.  O.R.E.] 


97 


In  greenhouse  trials,  the  surfactant  Atlox  210  considerably 
increased  the  effectiveness  of  picloram,  and  of  picloram  plus  2,4-D 
in  killing  young  Poplars,  but  only  in  some  cases  did  it  slightly^ 
improve  the  effects  of  esters  of  2,4-D  and  2,4, S-T. 

Kostromin,  M.  1973.  (THE  USE  OF  SIMAZINE  AND  ATRAZINE 
IN    THE    FOREST    SHELTERBELTS    OF    N.    KAZAKHSTAN.) 
Khimiya  v  Sel'skom  Khozyaistve  1 1  (1):  43-45  [  Ru.,  6  ref.) 
Weeds   must   be   controlled  for  5   years,    until  canopy  closes,   in 
shelterbelt  plantations  in  the  steppes. 

Sharma,  M.  P.,  and  Vanden  Born,  W.  H.  1970.  FOLIAR  PENETRA- 
TION OF  PICLORAM  AND  2,4-D  IN  ASPEN  AND  BALSAM 
POPLAR.  Weed  Science,  Urbana  18  (1):  57-63. 

In  laboratory  experiments,  penetration  of  picloram  and  2,4-D  into 
detached  leaves  of  Populus  tremuloides  was  enhanced  by  high  r.h. 
and  by  the  addition  of  a  surfactant  (Atlox  210)  at  1%  (volume j 
volume).  The  influence  of  the  surfactant  was  greater  for  picloram 
and  the  dimethylamine  salt  of  2,4-D  than  for  the  ethyl  or 
butoxyethanol  ester  of  2,4-D. 

Temirgaliev,  S.  M.  1971.  (THE  AGRICULTURAL  AND 
ECONOMIC  EFFICIENCY  OF  USING  HERBICIDES  IN  TREE 
SHELTERBELTS  ON  ERODED  SOILS.]  Vestnik  Sel'skok- 
hozyaistvennoi  Nauki,  Kazakhskoi  SSR  15(11):  81-83.  (Ru.kazakh. 
from  Weed  Abstracts  21,2990.] 

443  FUNGI  AND  BACTERIA 

Hawksworth,  D.  L.  1972.  HYPOXYLON  MAMMATUM.  CMI 
Descriptions  of  Pathogenic  Fungi  and  Bacteria  No.  356,  2  pp.  (E.) 
Describes  H.  mammatum,  a  cause  of  perennial  cankers  leading  to  the 
death  of  a  number  of  hardwood  species  and  Picea  spp.  It  is 
particularly  important  for  Poplars,  especially  Populus  grandidentata, 
P.  tacamahaca  [P.  balsamiferaj  and  P.  tremuloides.  Several  formae 
speciales  may  exist. 

Milatovic,  I.,  and  Saric,  A.  1966.  (SPREAD  OF  CERTAIN  SPECIES 
OF  RUST  FUNGI  IN  NURSERIES.)  Sum.  List  90  (1  1/12):  516-9. 
(6refs.  [Serb.e.e.].) 

A  study  at  the  Banova  Jaruga  forest  nursery,  Croatia,  on 
Melampsora  allii-populina,  attacking  Poplars  of  section  Aigeiros,  and 
M.  larici-populina,  attacking  sections  Tacamaliaca  and  Aigeiros. 


Saho,   H.,   and   Takahashi,   I.    1968.    (TYMPANIS  SPP.   CAUSING 

DIE-BACK  DISEASE  OF  WOODY   PLANTS  NEWLY   FOUND  IN 

HOKKAIDO.]     J.    Jap.     For.     Soc.     50(11):     336-44.     [12     refs. 

(Jap.jap.e.).] 

Describes    morphological    characters,    with    emphasis    on    primary 

ascospores,  of:  T.  abietina  on  Abies  sachalinensis;  T.  hansbruughiana 


on  Pseudotsuga  menziesii;  T.  hypopodia  on  Pinus  strobus  and  P 
sylvestris  (common  on  planted  trees  ca.  10  years  old);  T.  laricina  oi 
Larix  spp.;  T.  pithy  a  on  P.  strobus  and  P.  sylvestris;  and  T 
spermatiospora  on  Populus  berolinensis  X P.  maximowiczii. 

Zalasky,  H.  1964.  THE  HISTOPATHOLOGY  OF  MACROPHOMyil 
TUMEFACIENS  INFECTIONS  IN  BLACK  POPLAR.  Canad.  J.  Bot 
42  (4):  385-91  ■(-  32  photos.  14  refs.  O.R.S. 

Zalasky,  H.  1964.  NOMENCLATURE  AND  DESCRIPTION  OI 
DIPLODIA  TUMEFACIENS  (SHEAR)  ZALASKY  (MACRO  n, 
PHOMA  TUMEFACIENS  SHEAR  APUD  HUBERT).  Repr.  fron' 
Canad.  J.  Bot.  42  (8):  1049-55  +  1  5  photos.  23  refs. 
The  fungus,  which  causes  galls  on  Populus  balsamifera,  P.  grand iden§jiit^ 
tata,  P.  tremula,  P.  tremuloides  and  P.  trichocarpa,  is  transferred  w  »' 
Diplodia.  The  appearance  of  the  pycnidia  differs  in  the  cork  and  in" 
cortical  tissues  of  different  hosts.  aili' 
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Zalasky,  H.  1968.  RHYTIDIELLA  MORIFORMIS  N.  GEN.  N.  SP 
CAUSING  ROUGH-BARK  OF  POPULUS  BALSAMIFERA.  Canad 
J.  Bot.  46  (1  1):  1383-7  +  4  plates.  (11  refs.  Smry.  16  figs.) 

45  DAIVIAGE  BY  ANIMALS 

453  INSECTS 

Titus,  F.  A.,  and  Underwood,  G.  R.   1966.  LEAF-MINING  SAWL 
FLY  ON  POPLARS.  Bi-m.  Progr.  Rep.  Dep.  For.  Can.  22  (1):  1 . 
Messa  populifoliella  has  been  found  in  New  Brunswick  on  Caroline 
Poplars,  occasionally  on  Lombardy  Poplars,  and  rarely  on  Balsam^ 
Poplars. 
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Whitney,  H.  S.,  and  Baranyay,  J.  A.  1968.  AN  UNDESCRIBED 
GALL  MIDGE  LEAF  SPOT  OF  BALSAM  POPLAR.  Phyto 
pathology  58  (2):  262-3. 

The  first  symptoms  of  the  disorder,  described  from  Alberta,  are 
small  chlorotic  papillae  each  containing  a  cecidomyiid  larva.  Variom 
fungi  were  isolated  from  the  larger  necrotic  spots  developing,  bui 
none  consistently,  suggesting  that  the  injury  caused  by  the  larva 
renders  the  leaf  tissue  liable  to  fungal  attack. 

Wong,  H.  R.,  and  McLeod,  B.  B.  1965.  TWO  SPECIES  OF  GALL- 
PRODUCING  SAPERDA  IN  MANITOBA  AND  SASKATCHEWAN 
Bi-m.  Progr.  Rep.  Dep.  For.  Can.  21  (5):  3. 


Wong,   H.  R.,   and  Melvin,  J.  C.  E.   1973.  INSECTS  ASSOCIATED! 
WITH   TREES   DAMAGED   BY  HYDROCARBON   CONDENSATEfc 
IN    THE    STRACHAN    AREA,    ALBERTA.    Information    Reportjii 
Northern   Forest  Research  Centre,  Canada  No.  NOR-X-74,  19   pp. 
(E.,  7  ref.) 
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5  FOREST  MENSURATION 


52  MEASUREMENTS  OF  STEM  DIMENSIONS  AND 
VOLUME  OF  TREES,  STANDS,  FORESTS  AND  TIMBER 

524.3 

Dippold,  R.M.,  and  Farr,  W.  A.  1971.  VOLUME  TABLES  AND 
EQUATIONS  FOR  WHITE  SPRUCE,  BALSAM  POPLAR,  AND 
PAPER  BIRCH  OF  THE  KUSKOKWIM  RIVER  VALLEY, 
ALASKA.  US  For.  Serv.  Res.  Note  Pacif.  Nthwest.  For.  Range  Exp. 
Sta.  No.  PNW-147,  pp.  8  (4  ref.) 

Presents:  equations  for  merchantable  volume  of  Picea  glauca, 
Populus  balsamifera,  and  Betula  papyrifera;  a  cubic-foot  volume 
table  (d.b.h.  5-28  in,  total  height  35-110  ft)  and  two  board-foot 
volume  tables  (International  1/4  inch  and  Scribner;  d.b.h.  9-28  in, 
total  height  35-110  ft)  for  P.  glauca:  and  a  cubic  foot  volume  table 
(d.b.h.  5-19  in.  total  height  30-85  ft)  for  P.  balsamifera  and  B. 
papyrifera  combined. 

Haack,  P.M.  1963.  VOLUME  TABLES  FOR  TREES  OF 
INTERIOR  ALASKA.  U.S.  For.  Serv.  Res.  Note  Nth.  For.  Exp.  Sta. 
No.  NOR-S,  pp.  1  1.  3  refs. 


Gives  bd.ft.  and  cu.ft.  tables  for:  Picea  glauca:  Populus  tremuloides 
and  Betula  papyrifera;  and  Populus  balsamifera  and  P.  trichocarpa. 

Ker,  M.  F.  1974.  METRIC  TREE  VOLUME  TABLES  FOR  NEW- 
FOUNDLAND. Information  Report,  Newfoundland  Forest 
Research  Centre,  Canada  No.  N-X-122,  24  pp.  (E.,  3  ref.) 

56  INCREMENT; 
DEVELOPMENT  AND  STRUCTURE  OF  STANDS 

Langhammer,  A.,  and  Langlien,  K.  R.  1971.  (FIBRE  PRODUC- 
TION ON  SHORT  ROTATIONS:  (I)  TREE  SPECIES,  ROTATION 
PERIOD,  YIELD;  (II)  PROFITABILITY  OF  GROWING  BALSAM 
POPLAR.)  Norsk  Skogbr.  17(13/14;  15/16):  272-4;  294-6.  (No., 
14  ref.) 

58  SURVEYING  AND  MAPPING.  AERIAL  SURVEY 


Rohde,  W.  G.,  and  Olson,  C.  E.,  Jr. 
MOISTURE  STRESS.  Photogramm. 
refs.) 


1970.   DETECTING   TREE 
Engng.    36  (6):    561-6.    (12 
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8  FOREST  PRODUCTS  AND  THEIR  UTILIZATION 


da 


81  WOOD  AND  BARK:  STRUCTURE  AND 
PROPERTIES 

812.3 

orn,  J.  D.  1966.  SPECIFIC  GRAVITY  OF  INCREMENT  CORES 
ROM  INTERIOR  ALASKA  TREES.  U.S.  For.  Serv.  Res.  Note 
th.  For.  Exp.  Sta.  No.  NOR-19,  pp.4  [6refs.) 
'ean  values  from  increment  cores  of  1065  trees  (Picea  spp.,  Populus 
i%emuloides  and  P.  balsamifera,  Betula  papyrifera)  are  tabulated; 
msities  may  be  somewhat  higher  to  the  W.  of  Alaska.  Values  are 
milar  to  or  exceed  those  reported  from  other  parts  of  N.  America. 

83  TIMBER  MANUFACTURING  INDUSTRIES  AND 
PRODUCTS 

832.1 

anks,  L.  F.,  and  Swanson,  C.  W.  1967.  LUMBER  GRADE  YIELDS 
ROM  PAPER  BIRCH  AND  BALSAM  POPLAR  LOGS  IN  THE 
JSITNA  RIVER  VALLEY,  ALASKA.  U.S.  For.  Serv.  Res.  Pap. 
icif.  Nthwest.  For.  Range  Exp.  Sta.  No.  PNW-Sl,  pp.  29.  [S  refs.| 
umber  grade  yields  and  overruns  by  log  grade  and  scaling  diameter 
ere  determined  for  162  logs  of  Betula  papyrifera  and  174  of 
}pulus  balsamifera.  Results  are  tabulated. 

84  PRESERVATION  AND  OTHER  TREATMENTS  TO 

IMPROVE  THE  PROPERTIES  OF  WOOD. 

DAMAGING  INFLUENCES 

841  WOOD  PRESERVATION 

jovik,  L.  R.,  Roth,  H.  G.,  and  Davidson,  H.  L.  1972. 
REATMENT  OF  ALASKAN  SPECIES  [WITH  PRESERVATIVE) 
y  DOUBLE-DIFFUSION  AND  MODIFIED  DOUBLE- 
IFFUSION  METHODS.  USDA  Forest  Service  Research  Paper, 
)rest  Products  Laboratory,  Madison  No.  FPL  182,  19  pp.  |E.,  1 
t] 

847  DRYING  (SEASONING) 

TEjackay,  J.  F.  G.  1974.  REDUCE  DRYING  TIMES  AND  MEET 
AT  OISTURE-CONTENT  KILN  CLUBS,  EUGENE,  OREGON, 
IMENSION  LUMBER.  In  Proceedings,  25th  Annual  Meeting  of 
estern  Dry  Kiln  Clubs,  Eugene,  Oregon,  May  9-10  1974.  Van- 
uver,  Canada;  Canadian  Forestry  Service.  1 1  pp.  (E.,  4  ref.  PR| 
high-temperature  schedule  has  been  developed  which  includes  a 
ng  high-humidity  period  to  dissipate  moisture  from  wet  pockets 
thout  over-drying  the  remainder  of  the  wood.  It  results  in  shorter 


drying  times  and  more  economical  drying  than  methods  employed 
hitherto. 

86  PULP  INDUSTRIES 

862  COMPOSITE  MATERIALS  MADE  WHOLLY 
OR  PARTLY  OF  WOODY  MATTER 


Carroll,   M.  N.,   Clermont,   L.  P.,   and    Leblanc,   G.   1973.  pH   AND 

BUFFER  CAPACITY  OF  CANADIAN  WOODS  IN  RELATION  TO 

PARTICLEBOARD      MANUFACTURE.      Information      Report, 

Eastern  Forest  Products  Laboratory,  Canada  No.  OP-X81,  iv  +  2  pp. 

[E.f.,  TRADA) 

The  pH  of  water  suspensions  of  36  Canadian  wood  species  were 

measured. 

Haygreen,  J.  G.,  and  Gertjejansen,  R.  O.  1972.  INFLUENCE  OF 
THE  AMOUNT  AND  TYPE  OF  PHENOLIC  RESIN  ON  THE 
PROPERTIES  OF  A  WAFER-TYPE  PARTICLEBOARD.  Forest 
Products  Journal  22  (12):  30-34  [E.,  S  ref.) 

Hujanen,  D.  R.  1973.  COMPARISON  OF  THREE  METHODS  FOR 
DIMENSIONALLY  STABILIZING  WAFER-TYPE  PARTICLE- 
BOARD. Forest  Products  Journal  23  (6):  29-30  |E.,  5  ref.| 

89  OTHER  ("MINOR")  FOREST  PRODUCTS 

892.4 

Pearl,  I.  A.,  and  Darling,  S.  F.  1968.  STUDIES  ON  THE  BARKS  OF 
THE  FAMILY  SALICACEAE  XIX.  CONTINUED  STUDIES  ON 
THE  HOT  WATER  EXTRACTIVES  OF  POPULUS  BALSAMI- 
FERA BARK.  XX.  VARIATION  IN  THE  HOT  WATER 
EXTRACTIVES  OF  P.  BALSAMIFERA  BARK.  Phytochemistry, 
Oxf.  7  (10):  185  1-3,  1855-60.  (14  refs.  O.R.S.| 

Pearl,  I.  A.,  and  Darling,  S.  F.  1969.  INVESTIGATION  OF  THE 
HOT  WATER  EXTRACTIVES  OF  POPULUS  BALSAMIFERA 
BARK.  Phytochemistry  8  (12):  2393-6.  |  1 1  refs.  O.R.S.j 
Salicortin,  trichocarposide,  populoside,  salicyloylsalicin,  and 
dihydromyrice tin  were  identified  chromatographically,  all  for  the 
first  time  in  this  species. 

Pearl,  I.  A.,  and  Pottenger,  C.  R.  1966.  STUDIES  ON  THE  HOT 
WATER  EXTRACTIVES  OF  THE  GREEN  BARK  OF  POPULUS 
BALSAMIFERA.  Tappi  49  (4):  1  52-4.  [  12  refs.) 


9  FORESTS  AND  FORESTRY 
FROM  THE  NATIONAL  AND  INTERNATIONAL  POINTS  OF  VIEW 

90  GENERAL 

McClintock,  D.    1973.  THE  TREE  OF  THE   BALSAM   OF  PERU. 
Quart.  J.  For.  67  (2):  1  36-140. 
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p.  CANADENSIS  TO  P.  DAYIDIANA 

1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


16  GENERAL  BOTANY 

160  PLANT  CHEMISTRY 

Thieme,  H.,  and  Richter,  R.  1966.  [THE  OCCURRENCE  OF 
1-p-COUMAROYL-^-D-GLUCOSE  IN  THE  LEAVES  OF  POPULUS 
CANDICANS.)  Pharmazie,  E.  Berlin  21  (4):  252-3.  [S  refs.  (G.) 
E. M.B.I 

The  substance,  previously  only  known  from  flower  petals  and  fruit, 
was  isolated,  in  addition  to  salicin,  salicortin  and  tricfiocarpin.  It 
was  also  detected  by  paper  chromatography  in  P.  candicans  bark, 
and  in  bark  and  foliage  of  P.  trichocarpa. 

Thieme,  H.  1969.  THE  FLAVONOIDS  OF  THE  SALICACEAE. 
3RD  REPORT:  FLAVONOIDS  OF  THE  LEAVES  OF  POPULUS 
CANDICANS.  Pharmazie,  E.  Berlin  24:  783-4.  [G.,  8  refs.  From 
abstr.  in  Hort.  Abstr.  1970  40  (3),  (No.  7014). | 

Gives  analytical  data  on  quercetin-J-fi-D-glucoside,  myricetin-3-0-D- 
galactoside,  luteolin-7-^-D-glucoside  and  quercetin. 

162  PATHOLOGY  AND  TERATOLOGY 

Tucovic,  A.,  and  Jovanovic,  M.  1970.  [A  RARE  CASE  OF  EARLY 
'ANTHOCLADY'  IN  POPULUS  CANDICANS.]  Topola  14  (77/78): 
3-6.  (Serb.e.,  15  refs.| 

Describes  and  discusses  an  abnormality,  observed  on  two  trees  in 
Jugoslavia.  These,  in  June  1969,  showed  9  catkins,  developing  near 
the  apex  of  leafy  shoots,  with  fewer  flowers  than  usual  and  some  of 
the  floral  disks  transformed  into  incompletely  developed  leaves. 

164  MORPHOLOGY 

Jovanovic,  B.,  and  Tucovic,  A.  1964.  (THE  OCCURRENCE  OF 
MONOECIOUS  AND  HERMAPHRODITE  FLOWERS  IN  SOME 
HYBRID  POPLARS.]  Topola,  Beograd  8(44):  17-22.  6  refs. 
[Serb.f.l 

Presents  data  on  the  flowering  and  crown  form  of  (a)  Populus 
tremula  var.  typica  f.  deliblatica  X P.  [alba  var.  J  bolleana,  and  (b)  P. 
canescens  f  fraxinoides  X  P.  (alba  var.  j  bolleana,  planted  in  1959. 
Sexual  polymorphism  is  more  frequent  in  (a)  than  in  (b). 


165  PHYLOGENY,  EVOLUTION,  HEREDITY,  ETC. 

Einspahr,  D.  W.  1968.  GROWTH  AND  NUTRIENT  REQUIRE- 
MENTS OF  HYBRIDS  BETWEEN  POPULUS  CANESCENS  AND 
POPULUS  TREMULOIDES.  Genet.  Physiol.  Note  Inst.  Paper 
Chem.,  Appleton,  Wis.  No.  4,  pp.  17.  [5  refs.] 

Data  from  a  sand-culture  experiment  in  which  the  amounts  of  N,  P, 
K,  Ca  and  Mg  were  varied  revealed  that  seedlings  from  the  P. 
tremuloides  X  P.  canescens  cross  grew  faster  (as  reflected  in 
green-weight  production)  than  those  from  the  P.  canescens  X  P. 
tremuloides,  P.  tremuloides  X  P.  tremuloides  or  P.  canescens  X  P. 
canescens  crosses. 

Jovanovic,  B.,  and  Tucovic,  A.  1969.  (RESYNTHESIS  OF  THE 
GREY  POPLAR  POPULUS  CANESCENS  SM.  F.  FRAXINOIDES.) 
Sumarstvo  22  (1  1/12):  5-1  1.  [Serb.e.,  18  refs.) 

The  1 1-year-old  hybrid  progeny  of  controlled  crosses  between  P. 
tremula  var.  villosa  f.  deliblatica  and  P.  X  canescens  included  a  tree 
with  Ash-like  bark.  This  was  shown  to  be  identical  with  the  P.  X 
canescens  f. ,  Fraxinoides  already  found  in  nature  in  parts  of 
Jugoslavia. 

Melchior,  G.  H.,  and  Seitz,  F.  W.  1968.  [STERILITY  IN  INTER- 
SPECIFIC CROSSES  WITHIN  POPULUS  SECT.  AIGEIROS.] 
Silvae  Genet.  17  (2/3):  88-93.  [23  refs.  [G.g.e.j.) 

Sheikh,     M.I.      1973.     SELECTION     OF     POPULUS     CILIATA 
CLONES.  Pakistan  Journal  of  Forestry  23  (2):  149-154  [E.| 
A  preliminary  report  of  trials  begun  in  1968,  in  which  seed  collected 
from  six  plus-trees   was  sown  in  a   nursery   in  the  Murree  Forest 


Division  near  Rawalpindi.  Initial  selections  from  seedlings  have 
indicated  that  there  is  considerable  variation  in  progeny  from  the 
same  seed  source. 

165.4 

Kots,  Z.  P.  1970.  (CYTOEMBRYOLOGICAL  DATA  ON  CAUSES 
OF  NON-BREEDING  CAPACITY  OF  POPULUS  CANDICANS' 
AIT.]  Lesovod  Agrolesomelior  2  3:  96-108.  (Ru.) 

168  HISTOLOGY 

Winton,  L.  L.   1968.  TISSUE  AND  SUSPENSION  CULTURES  OF' 

EUROPEAN  GREY   POPLAR.  Abstr.  in  Amer.  J.  Bot.  SS  (6,  Part 

2):  712.  [O.B.D.] 

Describes  experiments  with  a  strain  of  Populus  canescens  culturea 

since  Oct.  1966  on  Wolter's  agar  medium  containing  0-5  mg. /litre  oj 

2,4-D. 

17  SYSTEMATIC  BOTANY 

176.1  DICOTYLEDONEAE 

Bartkowiak,   S.,   and    Bialobok,   S.    1966.   [INVESTIGATIONS  ON 
MORPHOLOGICAL  VARIABILITY  IN  ARTIFICIAL  HYBRIDS 
POPULUS  X  CANESCENS  SMITH.)  Arboretum  Kornickie,  Poznan 
1  1,  (lOS-Sl  +  1  tbi.).  [70  refs.  [PoI.e.e.) 
The  results,  given  in  detail  in  the  3-page  English  summary,  show  thai 
there  is  no  reason  to  consider  P.  X  canescens  as  a  'good'  species;  ii  m 
should  be  considered  a  hybrid  between  P.  alba  and  P.  tremula. 

[f 

Baumeister,  G.    1965.   [IDENTIFICATION  TEST  PLANTINGS  OF  m 
APPROVED    POPULUS    X    CANESCENS    CLONES.)    Holzzucht 
Reinbek  (3/4),  (30-6).  2  refs.  [G.g.)    10  photos.  2  dgms.  4  tbis 
Presents,    on    the   basis  of  4  years'  test  plantings  of  11  out  of  IS 
approved  clones,   preliminary   characters  for   the   identification   oj^ 
nursery  plants  of  7  clones. 


Broekhuizen,  J.  T.  M.  van,  and  Tenge,  O.  R.  1969.  [THE  IDENTIFI 

CATION    OF    POPULUS    X   CANESCENS    WITTE    VAN   HAAM 

STEDE'    AND    P.    X    CANESCENS    'LIMBRICHT'.)     Ned.    Bosb 

Tijdschr.  41  (2):  61-3.  [2  refs.  [Du.e.].) 

Describes,    with    illustrations,    distinctive   leaf,   petiole   and   branch  yi 

characters. 


Erdesi,   J.    1965.   [LOWLAND  ASPEN   AND  GREY   POPLARS  IN 

THE  VOJVODINA  [JUGOSLAVIA! .[   Topola,  Beograd  9  (52/54): 

8-28.  18  refs.  [Serb.f.) 

Chiefly  an  ecological  and  systematic  study  of  the  two  local  taxa,  P. 

tremula  var.  villosa  and  P.  canescens  var.  gomboszii,  describing  many 

forms. 


Tucovic,  A.,  and  Jovanovic,  M.  1970.  |A  RARE  CASE  OF  EARLY 
'ANTHOCLADY' IN  POPULUS  CANDICANS.)  Topola  14(77/78) 
3-6.  [Serb.e.,  15  refs.) 

Describes  and  discusses  an  abnormality,  observed  on  two  trees  in 
Jugoslavia.  Tliese,  in  June,  showed  9  catkins,  developing  near  the( 
apex  of  leafy  shoots,  with  fewer  flowers  than  usual  and  some  of  the 
floral  disks  transformed  into  incompletely  developed  leaves. 


18  PLANT  ECOLOGY 

181  MODE  OF  LIFE,  AUTECOLOGY. 
SILVICULTURAL  CHARACTERS  OF  TREES 

Koster,  R.  1968.  [POPULUS  CANESCENS.)   Populier,  Wageningen 
S  (3):  46-50.  [Du.] 

Marcet,  E.   1964.   (ASPEN  AND  ITS  CULTIVATION.)   Holzzucht, 
Reinbek  18  (1/2);  1-7.  (G.) 
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181.31 

Dabral,  B.  G.  1970.  PRELIMINARY  OBSERVATIONS  ON 
POTENTIAL  WATER  REQUIREMENT  IN  PINUS  ROXBURGHII, 
EUCALYPTUS  CITRIODORA,  POPULUS  'CASALE  (488)'  AND 
OALBERGIA  LATIFOLIA.  Indian  For.  96  (10):  775-80  +  2  plates). 
(3  refs.] 

Describes  the  method  used,  and  presents  data  on  monthly  water 
i;onsumption  and  dry-matter  production  for  10-12  months  by  1-4 
slants  of  each  species  aged  5,  6  or  12  months  when  the  experiments 
vere  started. 

181.32/.34 

*  liinspahr,  D.  W.  1971.  GROWTH  AND  NUTRIENT  UPTAKE  OF 
VSPEN  HYBRIDS  USING  SAND  CULTURE  TECHNIQUES.  Silvae 
3enet.  20  (4):   132-7.  |E.,  13  ref.) 

rhe  growth  and  nutrient  requirements  of  seedlings  of  reciprocal 
SE  lybrids  between  Populus  canescens  and  P.  grandidentata  were 
U(   -ompared  with  those  of  seedlings  from  the  parent  species. 


181.4 

Delvaux,  J.  1967.  (THE  DEVELOPMENT  OF  STANDS.  V.  INTER- 
CLONAL  COMPETITION  IN  POPLARS.  VI.  THE  ACTION  ON 
POPLARS  OF  MULTILATERAL  TRANSPARENT  AND  OPAQUE 
SCREENS.  VII.  COMPETITION  BETWEEN  INDIVIDUAL 
POPLARS.  VIII.  EDGE  EFFECTS  IN  POPLAR  PLANTATIONS.] 
Trav.  Sta.  Rech.  Groenendaal  (Ser.  B)  No.  33,  pp.  59.  [18  refs. 
[F.f.du.e.|.| 


181.5 

Valcic,  V.  1966.  (AN  UNUSUAL  DISCOVERY  OF  A  GROUP  OF 

POLYGAMOUS     TREES     OF     POPULUS     CANESCENS     NEAR 

BELGRADE.]      Topola,     Beograd     10(59/60):     29-32.     [11     refs. 

[Serb.f.].] 

Describes  d  and  9  buds  and  catkins,  and  discusses  abnormalities  in 

size  of  pollen  grains  of  23  trees  showing  bisexual  characteristics. 


2  SILVICULTURE 


I 
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mi 


23  REGENERATION  AND  FORMATION  OF  STANDS 

232  ARTIFICIAL  REGENERATION 
232.13 

3artkowiak,  S.,  and  Bialobok.  S.  1964.  [ANALYSIS  OF  GROWTH 
DF  POPLAR  HYBRIDS  OF  THE  SECTION  LEUCE.]  Arboretum 
Cornickie,  Poznan  9,  (175-96).  18  refs.  [PoI.ru. e. e.  | 
ieight  growth  in  1955-62  was  studied  for  the  following  hybrids 
'.rown  from  seed  in  1 953:  Populus  X  canescens  var.  rogalinensis  X  P. 
"remula  (hybrids  PK  91  and  PK  50 j,  P.  X  canescens  var.  rogalinensis 
X  P.  X  canescens  var.  pyramidalis  (PK  89),  P.  tremula  X  P.  X 
■anescens  var.  pyramidalis  (PK  49),  and  P.  tremula  X  P.  alba  (PK 
>3). 

232.325 

'app,  L.  1966.  [RAISING  POPLAR  SEEDLINGS  WITH  IRRI- 
3ATION].  Erdesz.  Kutatas.,  Budapest  62  (1/3):  193-201.  [5  refs. 
Hu.ru.g.]   1  photo.  5  gphs.  3  tbis.] 


232.328 

)etz,  H.,  and  lersel,  H.  A.  van.   1973.  [GRAFTING  OF  POPULUS 
:ANESCENS.]  Populier  10  (1):  9-10  [NL,  1  ref.] 
1     note    discussing    various    methods    of  grafting    P.    canescens, 
ncluding  the  use  of  a  Bulgarian  vine-grafting  machine,  which  gave 
■ood  results. 

anson,  L.  1974.  [INVESTIGATIONS  ON  THE  EFFECT  OF 
/IINERAL  FERTILIZING  OF  PARENT  PLANTS  OF  TWO 
OPLAR  CLONES  OF  SECT.  LEUCE  ON  THE  RESULTS  OF 
'HEIR  VEGETATIVE  PROPAGATION.)  Prace  Instytutu 
Jadawczego  Lesnictwa  No.  477,  78  pp.  [Pol.ru.de.,  44  ref.) 

obling,  J.  1973.  PRODUCTION  AND  USE  OF  PLANTING 
ITOCK.  VEGETATIVE  PROPAGATION.  In  Report  on  Forest 
Research,  Forestry  Commission,  UK.  36-37.  [E.,  3  ref. | 

.alike,  H.  1967.  [THE  USE  OF  MIST  SPRAYS  IN  THE  VEGE- 
TATIVE PROPAGATION   OF  FOREST  SPECIES.]   Arch.  Forstw. 

6  (6/9):  695-700.  [3  refs.  (G.|.| 

iriefly  describes  the  technique  developed  at  the  Graupa  plant- 
areeding  station  for  large-scale  propagation  of  Populus  canescens,  P. 

remula  and  Salix  caprea  from  green  cuttings:  mean  rooting  %  was 
i4-4,  67-5,  and  82-  7  respectively. 

ena,  J.,  and  Vieitez,  E.  1968.  [THE  ROOTING  CAPACITY  OF 
SALIX  ATROCINEREA  CUTTINGS.)  An.  Edafol.  Agrobiol. 
17  (5/6):  405-16.  [  16  refs.  [Span.e.)  E.M.B.] 

n  a  study  with  25-cm.-long  cuttings  of  mature  wood  placed  in  a 
nist  propagator  at  monthly  intervals  throughout  the  year,  rooting 


response  was  ca.  100%  from  January  to  April,  85-94%  from  May  to 
Aug.,  and  declined  to  virtually  nil  from  Sept.  to  Dec. 

232.41 

Nicolae,  C,  Oprica,  A.,  and  Clonaru,  A.  1971.  (THE  INFLUENCE 
OF  PLANT  SIZE  AND  THE  DEPTH  OF  SOIL  PREPARATION  ON 
THE  DEVELOPMENT  OF  PLANTATIONS  OF  HYBRID  BLACK 
POPLARS.)  Stud.  Cere.  Inst.  Cere.  Silvice  (Ser.  1,  Silv.)  2  8, 
(1  11-34).  (Ro.de.ru.,  25  ref.] 

Populus  'Robusta  R-16',  and  in  some  cases,  P.  'Celei',  were 
pit-planted  in  1965  on  five  sites  in  the  Danube  dam-bank  zone  and 
on  one  site  nearly  free  from  flooding,  in  Rumania. 

232.42 

Singh,  B.,  and  Monappa,  K.  1968.  EFFECT  OF  DIFFERENT 
DEPTHS  OF  PLANTING  AND  MANURING  ON  THE  GROWTH 
AND  SURVIVAL  OF  POPLARS  IN  THE  RAVINE  LANDS  1/m. 
Indian  For.  94  (9):  675-81  +  2  photos.  [8  refs.) 

Six  treatments  comprising  three  depths  of  planting  (60,  90  and  1 20 
cm.)  with  ar  without  farmyard  manure  were  tried  for  planting 
Populus  'Casale  488'  in  the  ravine  lands  in  Gujarat.  The  results  of 
the  study  indicate  that  120  cm.  planting,  with  or  without  manure, 
gave  significantly  better  height  and  diameter  growth  than  the  other 
depths. 

Singh,  B.,  Monappa,  K.,  and  Mistri,  M.S.  1969.  EFFECT  OF 
DIFFERENT  DEPTHS  OF  PLANTING  AND  MANURING  ON  THE 
GROWTH  AND  SURVIVAL  OF  POPLARS  IN  RAVINE  LANDS  - 
II.  Indian  For.  95  (8):  532-8.  [7  refs.) 

Deep  planting  generally  enhanced  growth  and  vigour,  with  signifi- 
cantly greater  size,  moisture  %  and  relative  turgidity  of  the  leaves. 
Manuring  had  a  similar  effect  but  did  not  significantly  increase  leaf 
moisture  %  for  any  given  depth  of  planting.  Unmanured  plants  and 
shallow  plantings  showed  a  significantly  higher  saturation  deficit  in 
their  leaves  than  manured  plants  or  deep  plantings.  A  combination 
of  deep  planting  and  manuring  gave  a  greater  drought  resistance: 
survival  after  two  years  was  62-5%  vs.  20%  for  shallow  planting  with 
or  without  manuring. 

235  UNDERPLANTING,  ADVANCE  PLANTING,  ETC. 
NURSES  AND  FORMATION  OF  MIXTURES 

Keresztesi,  B.  1967.  (TRIALS  OF  ROBINIA  ADMIXTURES  TO 
CONIFER  STANDS  ON  THE  SANDY  SITES  BETWEEN  DANUBE 
AND  TISZA.)  Erdesz.  Kutatas.,  Budapest  63(1/3):  129-48.  (4  refs. 
(Hu.hu.ru.e.  1 .) 

Freudenberger,  V.  and  Schlenker,  S.  1965.  [REFORESTATION  OF 
FROSTY  SITES.  A  TRIAL  WITH  NURSES  IN  THE  BAAR 
(  BADEN-WURTTEMBERG).)  Allg.  Forstzeitschr.  20  (9/10):  122, 
124.  (G.g.l 

On  clear-felled,  good  Triassic-limestone  sites,  Alnus  incana  proved 
the    best   nurse  for  Silver  Fir   introduced    two  years  later.   Salix 
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smithiana,  grown  from  cuttings,  and  Populus  'Rochester'  also  gave 
good  frost  cover. 

Keresztesi,    B.    1968    [TRIALS   OF    ROBINIA    PSEUDOACACIA 

ADMIXTURES  ON  SANDY  SOILS  IN  THE  REGIONS  BETWEEN 

THE   DANUBE   AND  THE  TISZA.]   Hung.  For.  Sci.  Rev.  (5-26). 

[Ru.l 

A  Russian  version  of  work  already  noticed  [see  F.A.  SO  No.  2272 J. 


26  COMBINATIONS  OF  FORESTRY  WITH 
AGRICULTURE 


263  IRRIGATED  FORESTS 

al.    1966.    [GROWING  HYBRID  POPLARS  AND 


Clonaru,   A.,  et 

WILLOWS    ON    THE    DANUBE    FLOOD-PLAIN.) 

81  (5):  264-7.  [7  refs.  [Rum.e.f.g.ru.  | .[ 


Rev.  Padurilor 


4  FOREST  INJURIES  AND  PROTECTION 


42  INJURIES  FROM  INORGANIC  AGENCIES 
(EXCLUDING  FIRES) 

424  SOIL  CONDITIONS;  EROSION  EFFECTS 

Dimitri,  L.  1973.  [THE  SALT  TOLERANCE  OF  VARIOUS 
SPECIES  AND  CLONES  OF  POPLAR  AND  WILLOW  UNDER 
LABORATORY  AND  FIELD  CONDITIONS.]  European  Journal  of 
Forest  Pathology  3(1):  24-38  [De..e.f.,  IS  ref.j 

Studies  (simulating  winter  conditions  of  salt  spraying  along  motor- 
ways) were  made  near  Hann,  Munden,  Germany,  on  36  clones  and 
hybrids  of  Salix  spp.  (a)  and  10  clones  each  of  Populus  nigra  (b)  and 
P.  X  canescens  (c),  by  dipping  the  ends  of  dormant  shoots  in  23  % 
NaCl. 

44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 

441  FOREST  WEEDS 

Banks,      C.H.       1964.      EFFICACY      OF      2,4,S-TRICHLOR- 

OPHENOXYACETIC      ACID      IN      CONTROLLING      POPULUS 

CANESCENS  REGENERATION.   Bosb.  Suid-Afr.  No.  5,  (99-IOS). 

(E.e.afr.) 

Application    techniques  and   dosages  for  killing  root-suckers  and 

coppice  shoots  are  described. 

443  FUNGI  AND  BACTERIA 

Quraishi,  M.  A.,  and  Jamal,  S.  M.  1969.  FUNGI  ON  POPULUS 
CILIATA  WALL.  IN  WEST  PAKISTAN.  Pakistan  J.  For.  19  (4): 
429-41.  [10  refs.) 

443.3 

Bakshi,  B.  K.,  Ram  Reddy,  M.  A.,  et  al.  1970.  DISEASE 
SITUATION  IN  INDIAN  FORESTS.  1.  STEM  DISEASES  OF 
SOME  EXOTICS  DUE  TO  CORTICIUM  SALMONICOLOR  AND 
MONOCHAETIA  UNICORNIS.  Indian  For.  96(11):  826-9  -^  2 
plates.  (6  refs.) 

Describes  and  illustrates  the  symptoms  of  attack  and  fungal  stages 
observed  on  infected  trees,  predisposing  factors  and  control 
measures. 

Boullard,  B.  1973.  [DUTCH  ELM  DISEASE.]  Foret  Privee 
Francaise  No.  89,  69-74  [F.,  6  ref.  ] 

A  review,  based  largely  on  recent  British  literature  of  the  origin  and 
spread  of  the  disease  caused  by  Ceratocystis  ulmi,  describing  the 
distribution  of  the  fungus  by  bark  beetles  (Scolytus  multistriatus  in 
the  USA  and  S.  scolytus  in  Europe),  the  symptoms  of  attack,  the 
course    of   the    disease,     the    relative   susceptibility    of  American, 


European  and  Asiatic  Elms  (only  the  latter  showing  any  real 
resistance)  and  control  measures. 

Byrom,  N.  A.,  and  Burdekin,  D.  A.  1970.  BRITISH  RECORDS. 
101.  Trans.  Brit.  Mycol.  Soc.  54  (1):  139-41.  [8  refs.  O.B.D.] 
Drepanopeziza  punctiformis,  the  perfect  state  of  Marssonina 
brunnea,  was  found  in  1968  on  fresh  material  of  Populus  'Casale 
78',  and  its  identity  was  confirmed  by  laboratory  experiments.  In 
summer  1967,  macroconidia  of  M.  brunnea  were  observed  on  this 
clone  at  the  Forest  Research  Station,  Alice  Holt,  Surrey.  This  is  the 
first  record  of  D.  punctiformis  in  the  U.K. 

Lange,  A.  de.  1968.  PATHOGENESIS  OF  APLANOBACTER 
POPULI  IN  CUTTINGS  AND  EXPLANTS  OF  POPULUS  CANDI- 
CANS.  Meded.  Phytopath.  Lab.  Scholten  No.  70,  (9-71  +  1  1  plates). 
[3  pp.  of  refs.  [E.e.du.] .] 


Moriondo,  F.  1973.  OBSERVATIONS  ON  THE  BIOLOGICAL 
CYCLE  OF  POPLAR  RUST  (MELAMPSORA  SP.)  [ON  POPULUS 
CANESCENS]  IN  ITALY.  Wellington,  New  Zealand,  NZ  Forest 
Service.  9  pp.  +  4  fig.,  2  tab.  [E.,  Transl.  from  Italia  Forestale  e 
Montana  (1954)  9,  259-264.) 


45  DAMAGE  BY  ANIMALS 
453  INSECTS 

Habib,     R.,     and     Ghani,     M.  A.     1970.     ERIOSOMATINAE     ON 

POPLARS      AND      THEIR      NATURAL      ENEMIES     IN     WEST 

PAKISTAN.     Technical      Bulletin,     Commonwealth     Institute     of 

Biological  Control  No.  13,  43-58  [E.,  14  ref.) 

Describes  the  8  species  of  Eriosomatinae  that  attack  Populus  spp.  in 

Pakistan. 

Jodal,  I.  1968.  [STUDY  ON  DAMAGE  BY  THE  LEAFMINER 
PHYLLOCNISTIS  SUFFUSELLA  ON  POPLARS.)  Topola,  Beograd 
12  (69/70):  23-30.  [6  refs.  [Serb.e.e.) .) 

Studies  in  Jugoslavian  nurseries  showed  that  attack  varied  with  the 
year,  with  the  varieties  and  clones,  and  with  the  type  of  planting 
stock  being  raised. 

Webb,  D.  V.  V.  1964.  PRELIMINARY  INVESTIGATIONS  ON 
THE  BIOLOGY,  ECOLOGY  AND  CONTROL  OF  THE  EMPEROR 
MOTHS,  NUDAURELIA  CYTHEREA  CAPENSIS,  STOLE.,  .AND 
GONIMBRASIA  TYRRHEA,  CR.,  ATTACKING  TREES  AND 
SHRUBS  IN  THE  WESTERN  AND  SOUTH-WESTERN  CAPE 
PROVINCE.  Technical  Communication,  Department  of  Agricultural 
Technical  Services,  Pretoria  No.  12,  (44-51).  6  refs.  I. I.E. 


5  FOREST  MENSURATION 


52  MEASUREMENTS  OF  STEM  DIMENSIONS  AND 
VOLUME  OF  TREES.  STANDS,  FORESTS  AND  TIMBER 


OF 
for. 


524.3 

Curro,  P.,  and  Ghisi,  G.  1967.  [THE 
MULTIPLE  REGRESSIONS  TO  VOLUME 
mont.  22  (S):  223-35.  (S  refs.  (It.it.f.).) 
Describes  a  technique  for  constructing  a  double-entry  volume  table 
(d.b.h.  and  merchantable  height)  for  Poplar,  using  a  multiple 
'regression. 


APPLICATION 
TABLES.)    Ital. 


56  INCREMENT;  DEVELOPMENT  AND  STRUCTURE 
OF  STANDS 

Prevosto,  M.  1969.  [INCREMENTS  AND  YIELDS  OF  THE  TYPES 
OF  POPLAR  MORE  COMMONLY  GROWN  IN  THE  LOMBARDY- 
PIEDMONT  PLAIN.)  Pubblicazione  dell'  Ente  Nazionale  per  la 
Cellulosa  e  per  la  Carta,  Roma,  pp.  xii  -•-  277  +  1  map.  [It.f.e.g.,  14 
refs.) 

A  further  detailed  and  fully  documented  report  of  a  study, 
amplifying  that  previously  published  on  Populus  '1-214'  [cf.  F.A.  27 
No.  5  741,  in  which   the  growth  and  yield  of  P.   '1-214'  in  this  area 
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■^ere  compared  with  those  of  P.  '1-488'  and  of  the  Poplar  types  P. 
Canadese'  and  P.  'Caroliniano',  the  forms  of  which  grown  in  N. 
taly  show  little  variability. 

561  INCREMENT  IN  HEIGHT,  ETC. 

.aar,  A.  van.  1968.  A  STUDY  OF  THE  GROWTH  BEHAVIOUR 
)F  POPULUS  CANESCENS  AND  POPULUS  DELTOIDES  IN  S.W. 


CAPE  PROVINCE  OF  SOUTH  AFRICA.  Ned.  Bosb.  Tijdsehr. 
40  (6):  242-55.  [6  refs.  [E.e.du.j  .  j 

Measurements  of  radial  growth,  by  dial-gauge  dendrometers  and 
Fritts  dendrographs,  were  made  in  1964-65  to  1966-67;  results  are 
shown  in  graphs. 


8  FOREST  PRODUCTS  AND  THEIR  UTILIZATION 


•n 


81  WOOD  AND  BARK:  STRUCTURE  AND 
PROPERTIES 

812  PHYSICAL  AND  MECHANICAL  PROPERTIES 

Jhelmeziu,  N.  1967.  [STRUCTURE  AND  PHYSICAL- 
MECHANICAL  PROPERTIES  OF  THE  WOOD  OF  SOME  FAST- 
ROWING  POPLARS  GROWN  IN  RUMANIA.]  Holztechnol., 
iresden  8(4):  253-8.  [26  refs.  [G.g.ru.e.]  P.R.| 

'resents  research  results  on:  (1 )  %  of  coloured  wood,  and  the  effect 
>f  pruning  thereon  and  on  tension-wood  formation;  (2)  fibre 
Umensions;  and  (3)  density,  shrinkage,  elasticity,  strength  and 
lardness  of  (a)  Populus 'Robusta',  (b)P.  'Marilandica',  (c)  P.  'Celei', 
d)  P.  'Serotina',  (e)  P.  'Grandis',  and  (f)  P.  deltoides  'Virginiana'. 

83  TIMBER  MANUFACTURING  INDUSTRIES  AND 
PRODUCTS 

835  INDUSTRIAL  AND  DOMESTIC  WOODWARE 
(MANUFACTURE  AND  USE) 

iSharma,  S.  N.,  and  Gupta,  P.  G.  1972.  TRIALS  ON  SOME 
IILL-GROWING  HARDWOODS  FOR  PENCIL  MAKING.  Journal 
)f  the  Timber  Development  Association  of  India  18  (3):  25-33  +  2 
)L  [E.,  5  ref.  PR] 

describes  factory  trials  on  the  use  of  Aesculus  indica  and  Populus 
'iliata  for  pencil  making.  After  suitable  dyeing  and  waxing 
'reatment,  A.  indica  yielded  high-quality  pencils  comparable  to 
'hose  made,  from  Cedrus  deodara.  P.  citiata  could  be  used  for 
iencils  of  lower  quality. 


86  PULP  INDUSTRIES 

861  PULP  AND  PAPER  MANUFACTURE.  TEXTILE 
AND  OTHER  CELLULOSE  DERIVATIVES 

Chawla,  J.  S.,  Sharma,  A.,  and  Krishnaswami,  S.  P.  1967.  HIGH 
ALPHA  CELLULOSE  PULP  FROM  POPLAR.  Indian  Pulp  Pap. 
22  (4):  263-5.  |8  refs.  N. L.L.J 

Data  from  laboratory  experiments  on  sulphate  pulping  of  (a) 
Populus  ciliata  and  (bj  P.  nigra  from  Jammu  and  Kashmir  show  that 
(b)  gave  a  higher  yield  of  unbleached  pulp,  with  better  delignifi- 
cation,  than  (a),  and  that  it  also  gave  pulp  with  a  higher  a-cellulose 
content  ((a)  71-2%,  (b)  92-8%). 

Guha,  S.  R.  D.,  Mathur,  G.  M.,  and  Sharma,  Y.  K.  1966.  PILOT 
PLANT  PRODUCTION  OF  WRITING  AND  PRINTING  PAPERS 
FROM  POPULUS  CILIATA  WALL.  (POPLAR).  Indian  Pulp  and 
Paper,  Calcutta  21  (4):  279,  286+1  sample  sheet.  |  1  ref.  L.T.P.] 
Satisfactory  yields  of  both  bleached  and  unbleached  sulphate  pulp 
were  obtained  from  P.  ciliata  from  Kulu  (N.  India),  and  writing 
paper  with  satisfactory  strength  properties  was  made. 

Guha,  S.  R.  D.,  Sharma,  Y.  K.,  and  Kumar,  K.  1973.  PULPING  OF 
POPLARS.  Indian  Forester  99  (5):  296-301  [E.,  2  ref.) 
Data  obtained  in  a  study  of  the  fibre  dimensions  and  pulping 
properties  of  Populus  deltoides  'IC,  P.  '1-488'  and  P'  'Heidemij' 
digested  by  the  sulphate  process  indicated  that  the  pulping 
properties  were  generally  superior  to  those  of  P.  ciliata  and 
Dendrocalamus  strictus.  From  a  silvicultural  point  of  view,  P. 
deltoides  'IC  appears  to  be  the  most  promising  clone  for  large-scale 
propagation. 


P.  DELTOIDES  TO  P.  6ENER0SA 

O  GENERAL 


Burns,  E.  1971.  PLANTATIONS  IN  THE  SOUTH;  LAND 
MANAGERS  TURN  TO  COTTONWOOD,  Forests  and  People 
21  (3):  30-32,  34-35. 

1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


11  SITE  FACTORS:  CLIMATE,  SITUATION, 
SOIL,  HYDROLOGY 

114  SOIL.  SOIL  SCIENCE 

Jroadfoot,  W.  M.,  Blackmon,  B.  G.,  and  Baker,  J.  B.  1971.  SOIL 
MANAGEMENT  FOR  HARDWOOD  PRODUCTION.  Southeastern 
I    iardvvoods  Symp.  Proc,  September  15-16,  1971.  Dothan,  Ala.,  pp. 

i    17-29.   USDA   Forest    Serv.  Southeast.  Area,  State  and   Priv.   For., 

"'||\tlanta,  Ga. 

foungberg,  C.  T.,  and  Davey,  C.  B.  [Editors].  1971.  TREE 
ROWTH  AND  FOREST  SOILS.  PROCEEDINGS  OF  THE  3RD 
^ORTH  AMERICAN  FOREST  SOILS  CONFERENCE  HELD  AT 
^lORTH  CAROLINA  STATE  UNIVERSITY  AT  RALEIGH  IN 
VUGUST   1968.  Oregon  State   University   Press,  Corvallis.  pp.  xv  -H 


527.  [Many  refs.  Price  $10. | 

Includes,  in  addition  to  papers  already  noticed,  or  noticed  elsewhere 
in  this  number;  relationships  between  foliage  nutrient  levels  and 
growth  of  young  natural  stands  of  Populus  deltoides  (E.  H.  White 
and  M.  C.  Carter;  25  refs.)  fcf  F.A.  32  No.  21871. 

114.54 

Merrifield,  R.  G.  1972.  FERTILIZATION  REVIEW  -  EASTERN 
COTTONWOOD.  Agricultural  Experiment  Station,  S.  Coop.  Ser. 
Bull.    158:    60-68. 

114.6 

Gochenaur,  S.  E.  1964.  THE  SOIL  MICROFUNGI  OF  WILLOW- 
COTTONWOOD  FORESTS  IN  SOUTHERN  WISCONSIN.  Abstr.  of 
thesis,  in  Dissert.  Abstr.  25  (3):  1  5  14-5.  O.R.S. 
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!'' 


Discusses  results  of  a  survey  from  (a)  five  Salix  nigra/Populus 
deltoides  forests,  with  soils  varying  from  melanized  gley  to  almost 
pure  sand,  and  (b)  five  S.  interior  areas,  with  uniformly  sandy  soils, 
averaging  less  than  1%  organic  matter  and  moisture. 

Gochenaur,  S.  E.,  and  Backus,  M.  P.  1967.  MYCOECOLOGY  OF 
WILLOW  AND  COTTONWOOD  LOWLAND  COMMUNITIES  IN 
SOUTHERN  WISCONSIN.  II.  SOIL  MICROFUNGI  IN  THE 
SANDBAR  WILLOW  |SALIX  INTERIOR]  STANDS.  Mycologia 
59  (5):  893-901.  [21  refs.  O.R.S.] 


116  HYDROLOGY.  WATER  CONSERVATION, 
SOIL  CONSERVATION  AND  EROSION 

Juldasev,  A.  Ju.  1968.  (SOME  FEATURES  OF  THE  GROWTH  OF 
TURANGA  POPLAR  (POPULUS  SUBGEN.  TURANGA]  IN  THE 
MOVING  SANDS  OF  CENTRAL  FERGHANA.)  Uzbekskij 
Biologiceskij  Zumal,  Taskent  (5),  (48-50).  [[Ru.uzb.e.)  From  abstr. 
in  Referat.  Z.,  Moskva  (6.56.214).  |Ru.]  N.L.L.j 
The  Poplar  forms  a  few  pure  [natural]  groves  in  these  sands  of 
Soviet  Central  Asia.  When  felled,  it  coppices  and  forms  a  bush.  On 
the  dunes,  the  one-year  coppice  shoots  average  184-6  cm.  long,  and 
bush  crown  diam.  averages  194-4  cm.  In  the  depressions  between 
the  dunes,  the  Poplar  coppice  grows  much  more  poorly,  one-year 
shoots  averaging  only  29-64  cm.  Growing  bush-type  coppice  is  an 
effective  way  of  stabilizing  the  sands. 

16  GENERAL  BOTANY 

160  PLANT  CHEMISTRY 

Broadfoot,  W.  M.,  and  Farmer,  R.  E.,  Jr.  1969.  GENOTYPE  AND 
MOISTURE  SUPPLY  INFLUENCE  NUTRIENT  CONTENT  OF 
EASTERN  COTTONWOOD  FOLIAGE.  For.  Sci.  IS  (1):  46-8.  [4 
refs.] 

In  a  study  on  potted  cuttings  of  30  clones  of  Populus  deltoides  in 
Mississippi,  N,  P  and  K  contents  of  the  foliage  varied  significantly 
between  clones.  Foliar  N  and  P  concentrations  were  significantly 
affected  by  soil  moisture  stress  (induced  by  infrequent  watering). 
Fast-growing  clones  usually  contained  lower  proportions  of  foliar  N . 


Sagisaka,  S.  1972.  DECREASE  OF  GLUCOSE  6-PHOSPHATE  AND 
6-PHOSPHOGLUCONATE  DEHYDROGENASE  ACTIVITIES  IN 
THE  XYLEM  OF  POPULUS  GELRICA  ON  BUDDING.  Plant 
Physiology  SO  (6):  750-755  [E.,  21  ref.  OBD] 

Sagisaka,  S.  1974.  EFFECT  OF  LOW  TEMPERATURE  ON  AMINO 
ACID  METABOLISM  IN  WINTERING  POPLAR.  Plant  Physiology 
53  (2):  319-322  |E.,  8  ref.  OBD] 

Ai^alyses  of  free  amino  acids  were  made  in  1-  and  5 -year-old  plants 
of  Populus  'Gelrica'  throughout  one  year. 

Tatsumi,  S.  1974.  [FUNDAMENTAL  STUDIES  OF  THE 
CHEMICAL  FORMS  OF  CALCIUM  AND  THEIR  METABOLISM 
IN  TREE  LEAVES.]  Mem.  Fac.  Agric.  Kagawa  Univ.  27,  67  p. 
[  Jap.e.] 

160.2 

Gordon,  J.  C.  1971.  CHANGES  IN  TOTAL  NITROGEN,  SOLUBLE 
PROTEIN,  AND  PEROXIDASES  IN  THE  EXPANDING  LEAF 
ZONE  OF  EASTERN  COTTONWOOD.  Plant  Physiol.  47  (S): 
S95-9.  [21  ref.  OBD] 

A^  content  and  soluble  protein  and  anodul  peroxidase  banding  in 
acrylamide  gel  changed  with  leaf  and  intemode  development  in  the 
expanding  leaf  zone  of  Populus  deltoides. 

160.21 

Zvara,  J.,  and  Jurga,  L.  1966.  [THE  DETERMINATION  OF  K  IN 
PLANT  MATERIAL  BY  MEANS  OF  THE  FLAME  PHOTOMETER 
WITHOUT  MINERALIZATION.]  Biologia,  Bratislava  2  1  (1):  S4-6. 
[4  refs.  [ Slovak. Slovak. ru.g. I    1  tbl.] 

Describes  laboratory  analyses  on  leaves  of  10  plants,  including 
Populus  deltoides  var.  monilifera. 

160.22 

Singh,  H.,  Kapoor,  V.  K.,  and  Chawla,  A.  S.  1969.  SOME  ASPECTS 
OF   THE   RECENT   ADVANCES   IN   PLANT   STEROIDS'    J     sci 
industr.  Res.  India  28  (9):  339-54.  [264  refs.  P.O.] 
A  review.  The  isolation  of  cholesterol  from  Populus  fremontii  pollen 


and  Pinus  banksiana  and  P.  taeda  barks,  and  of  ecdysterone  artd 
ponasterone  from  Podocarpus  and  Taxus  spp.  is  discussed. 

161  PHYSIOLOGY 

Curtis,  J.  D.,  and  Lersten,  N.  R.  1974.  MORPHOLOGY, 
SEASONAL  VARIATION,  AND  FUNCTION  OF  RESIN  GLANDS 
ON  BUDS  AND  LEAVES  OF  POPULUS  DELTOIDES 
(SALICACEAE).  American  Journal  of  Botany  61  (8):  835-845  [E., 
19  ref.  OBD] 

From  field  observations  and  laboratory  feeding  experiments  with 
Chrysomela  scripta  and  a  species  of  Aphis,  it  appears  that  the  resin 
functions  mainly  as  an  insect  repellent.  It  may  also  reduce  water  loss 
from  young  leaves. 

Dickmann,  D.  I.  1971.  CHLOROPHYLL,  RIBULOSE-1,  5-DIPHOS- 
PHATE  CARBOXYLASE,  AND  HILL  REACTION  ACTIVITY  IN 
DEVELOPING  LEAVES  OF  POPULUS  DELTOIDES.  Plant 
Physiol.  48  (2):  143-5.  [19  ref.  OBD] 

Selected  biochemical  factors  associated  with  photosynthesis  were 
investigated  in  expanding  leaves  of  young  P.  deltoides.  The  study 
shows  the  importance  of  chlorophyll  a  and  Calvin-cycle  enzyme 
synthesis  to  photosynthetic  development  in  expanding  leaves. 
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Dickmann,  D.I.  1971.  PHOTOSYNTHESIS  AND  RESPIRATION 
BY  DEVELOPING  LEAVES  OF  COTTONWOOD  (POPULUS 
DELTOIDES  BARTR.).  Botanical  Gazette  132  (4):  253-259  [E.,  16 
ref.  OBD] 

Rates  of  photosynthesis  and  respiration  in  developing  leaves  of  P. 
deltoides,  in  the  seventh,   tenth  and  thirteenth  positions  from  the 
stem    base    were    followed    over    their   1 7-day   maturation    period  IL, 
(plastochrome  ages  0-7),  by  monitoring  CO 2  concentrations  with  an 
infra-red  gas  analyser. 
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Dickmann,  D.  I.,  and  Gjerstad,  D.  H.  1973.  APPLICATION  TO 
WOODY  PLANTS  OF  A  RAPID  METHOD  FOR  DETERMINING 
LEAF  CO2  COMPENSATION  CONCENTRATIONS.  Can.  J.  For. 
Res.  3  (2):  237-242. 

Dickson,  R.  E.  1972.  THE  TRANSLOCATION  OF  LABELLED 
AMINO  ACIDS  FROM  COTTONWOOD  LEAVES  FED  l'*C02. 
[Abstract].  Plant  Physiology  49  (Supplement)  2  3  ]E.,OBD] 
The  distribution  of  soluble  amino  acids  in  the  leaves  and  stems  of 
Populus  deltoides  plants  showed  that  in  older  plants  the  labelled 
amino  acids  appeared  to  be  translocated  up  or  down  the  stems  with 
the  sugars,  since  the  amino-acid /sugar  ratio  remained  constant  with 
increasing  distance  from  the  source  leaf.  In  contrast,  an  increase  in 
this  ratio  was  found  in  young  plants,  indicating  that  amino  acids 
might  be  moving  down  the  stems  more  rapidly  than  the  sugars. 
Within  the  source  leaf  a  large  number  of  amino  acids  were  labelled, 
but  )  90%  of  the  C'"^  was  contained  in  seven  amino  acids  and,  of 
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these,  glutamine,  serine  or  alanine  could  contain  up  to  50%  of  the  \ISi 
C^^,  depending  on  the  individual  plant. 


Farmer,  R.  E.,  Jr.  1964.  SEX  RATIO  AND  SEX-RELATED 
CHARACTERISTICS  IN  EASTERN  COTTONWOOD.  Silvae  Genet. 
13  (4):  1  16-8.  9  refs.  [E.e.f.g.] 

In  a  statistically  controlled  study  of  551  flowering  trees  in  10 
natural  Populus  deltoides  stands  in  the  lower  Mississippi  valley,  54% 
were  6.  These  were  significantly  taller  though  not  significantly  larger 
in  diameter  than  9s.  No  relation  was  found  between  sex  and  form 
class,  stem  straightness,  branchiness  or  sp.  gr. 

Farmer,  R.  E.,  Jr.  1969.  TRANSPIRATION  AND  LEAF  TEMPER- 
ATURE IN  EASTERN  COTTONWOOD.  For.  Sci.  15  (2):  151-3.  [9 
refs.] 

In  summer  at  midday  in  central  Mississippi,  the  leaves  of  potted 
Populus  deltoides  transpiring  at  rates  of  10  X  1 0'^  to  16  X  10'^ 
g./sq.cm./sec.  were  cooler,  but  those  transpiring  at  rates  of  i  4  X 
10'"  g./sq.cm./sec.  were  warmer,  than  the  surrounding  air.  The 
degree  of  transpirational  cooling  was  negatively  correlated  with 
internal  water  deficit. 

Glerum,  C,  and  Krenciglowa,  E.  M.  1970.  THE  DEPENDENCE  OF 
ELECTRICAL  IMPEDANCE  OF  WOODY  STEMS  ON  VARIOUS 
FREQUENCIES  AND  TISSUES.  Canad.  J.  Bot.  48  (12);  2187-92. 
(10  ref.  ORS] 

Electrical  impedance  was  determined  over  a  range  of  frequencies  in 
sets  of  10  twigs  of  the  current  year's  growth  of  Pice  a  glauca,  Pinus 
resinosa,  Larix  laricina,  Populus  deltoides,  Betula  papyrifera  and 
Acer  saccharinum  before  and  after  boiling  in  water  for  30  seconds. 
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lerum,  C,  and  Zazula,  R.  1973.  INFLUENCE  OF  VARIOUS 
LECTRODES  AND  TISSUES  ON  THE  ELECTRICAL 
/IPEUANCE  OF  WOODY  STEMS.  Canadian  Journal  of  Plant 
:ience  53  (2):  385-389  [E.f.,  9  ref.  ORE| 

our-electmde  probes  of  stainless  steel,  Ni-plated  steel,  Ag,  or 
iloridized  Ag  were  equally  effective  when  tested  on  current-year 
•jigs  of  Pinus  resinosa  or  Populus  deltoides,  showing  that  contact 
■sistance  was  negligible. 

ernandez-Gil,  R.,  and  Schaedle,  M.  1972.  PHOTOPHOSHHO- 
YLATION  AND  CARBON  DIOXIDE  FIXATION  BY  CHLORO- 
'LASTS  ISOLATED  FROM  POPULUS  DELTOIDES.  Plant 
lysiology  50(3):  375-377  [E.,  16ref.  OBD] 

escribes  a  system  by  which  photosynthetically  active  chloroplasts 
>uld  be  isolated  from  leaves  of  Populus  deltoides. 

ernandez-Gil,  R.,  and  Schaedle,  M.  1973.  FUNCTIONAL  AND 
TRUCTURAL  CHANGES  IN  SENESCING  POPULUS 
FLTOIDES  (BARTR.)  CHLOROPLASTS.  Plant  Physiology 
I  (2):  245-249  [  E.,  27  ref.  OBD  | 

hloroplasts  were  isolated  and  it  was  shown  that  their  ability  to 
•nthesize  ATP  diminished  steadily  from  the  time  of  full  leaf 
cpansion,  in  parallel  with  a  decrease  in  the  rate  of  CO  2  fixation.  It 
suggested  that  the  efficiency  of  the  membrane-bound  ATP- 
■nthesizing  system  declines  with  age. 

ook,  D.  D.,  and  Brown,  C.  L.  1972.  PERMEABILITY  OF  THE 
AMBIUM  TO  AIR  IN  TREES  ADAPTED  TO  WET  HABITATS, 
otanical  Gazette  133  (3):  304-310  |E.,  8  ref.  OBD| 
he  amount  of  tension  needed  to  pull  across  the  cambium  of  Nyssa 
\uatica  and  Fraxinus  pennsylvanica  is  tow  enough  to  permit  free 
's  excliange  with  the  atmosphere,  but  that  air  movement  across  the 
imbia  of  Liquidambar  styraciflua.  Liriodendron  tulipifera  and 
'atanus  occidentalis  is  restricted.  N.  aquatica  and F.  pennsylvanica 
>ssess  significant  intercellular  spaces  among  the  cambial  ray 
itials,  giving  an  open  interconnecting  aeration  system  between  the 
vlem  and  the  phloem  rays  on  either  side.  Similar  openings  in  the 

mbium  are  absent  or  (1  fjm  in  size  in  the  other  three  species  and 

Populus  deltoides. 


ebrands,  J.  G.,  and  Larson,  P.  R.  1973.  ANATOMICAL 
MANGES  DURING  LEAF  ONTOGENY  IN  POPULUS 
ELTOIDES.  American  Journal  of  Botany  60(3):  199-208  |E.,42 
!f.  OBD| 

jremias,  K.  1969.  [WINTER  ACCUMULATION  OF  SUGARS  IN 
HE  VEGETATIVE  PARTS  OF  PLANTS.)  Ber.  Dtsch.  Bot.  Ges. 
2(1/2):  87-97.  [  1  8  refs.  [G.|  O.B.D.) 

icludes  data  for  the  yearly  course  of  sugar  accumulation  in  needles 
f  Sequoia  gigantea,  bark  and  wood  of  Picea  abies,  bark  of  Populus 
Oxford',  and  bark  of  Euonymus  europaeus. 


irson,  P.  R.,  and  Dickson,  R.E.  1973.  DISTRIBUTION  OF 
IPORTED  l^C  IN  DEVELOPING  LEAVES  OF  EASTERN 
DTTONWOOD  ACCORDING  TO  PHYLLOTAXY.  Planta  1  1  I  (2) 

186  |E.,  34  ref.  OBD| 
dividual  leaves  of  young  Populus  deltoides  plants  of  similar  age 
zre  allowed  to  assimilate  C14q2  and  were  harvested  2-24  hours 
ter;  the  leaves  represented  an  ontogenetic  series  with  leaf 
astochron  indices  (LPI)  from  3  to  8.  Uptake  of  C^'^  (by 
mslocation  of  assimilate)  was  greatest  in  leaves  of  LPI  1-3, 
■espective  of  the  age  of  the  source  leaf.  C^"^  was  translocated 
■eferentially  to  either  the  left  or  right  half  of  the  lamina, 
pending  on  the  position  of  the  importing  leaf  in  the  phyllotactic 
quence  and  its  stage  of  development.  Within  an  8-leaf  growth  unit 
'"^  import  was  high  when  the  importing  leaf  and  the  source  leaf 
id  two  vascular  bundles  in  common,  and  declined  as  the  number  of 
mdles  in  common  decreased. 

irson,  P.  R.,  and  Gordon,  J  C.  1969.  LEAF  DEVELOPMENT, 
■lOTOSYNTHESIS,  AND  C  DISTRIBUTION  IN  POPULU:; 
ELTOIDES  SEEDLINGS.  Amer.  J.  Bot.  56  (9);  1058-66.  |  19  refs. 

B.D.I 

ites  of  net  photosynthesis  and  dark  respiration  and  the  distribu- 
on   of  C^4  from  selected  leaves  were  determined  on  young  P. 

Itoides  at  different  stages  of  development. 

irson,  P.  R.,  Isebrands,  J.  G.,  and  Dickson,  R.  E.  1972.  FIXATION 
VTTERNS     OF     C'^     WITHIN     DEVELOPING     LEAVES     OF 


EASTERN   COTTONWOOD.   Planta   107(4);    310-314   |E.,    16  ref. 

OBD] 

Describes  experiments  with  individual  leaves  of  Populus  deltoides. 

Molotkovskij,  Ju.  I.  1969.  [TRANSPIRATION  RATE  OF 
POPULUS  PRUINOSA  IN  THE  RIPARIAN  WOODLANDS  OF 
THE  TIGROVAJA  BALKA  RESERVE.]  Dokl.  Akad.  Nauk 
TadzSSR  12  (7):  66-9.  [Ru.tadzhik  From  abstr.  in  Referat.  Z.  1970 
(5.56.90).  Ru.  N. L.L.I 

Transpiration  rate  was  determined  at  intervals  from  spring  to 
September  in  two  years,  by  the  rapid-weighing  technique,  on  a  site 
in  Tadzhikistan  where  the  roots  always  had  access  to  groundwater. 

Naidenova-Yarieva,  T.  1973.  [SEASONAL  PATTERN  OF  THE 
WATER  REGIME  OF  LEAVES  OF  POPULUS  DELTOIDES.] 
Gorskostopanska  Nauka  10  (1):  13-33  [Bulg.ru. e.,  23  ref.| 
Gives  results  of  experiments  in  which  1 -year  plants  were  grown  in 
pots  where  soil  moisture  was  kept  at  25,  40,  55,  70,  85,  or  100%  of 
maximum  water-holding  capacity. 

Neuwirth,  G.,  and  Fritzsche,  K.  1964.  (THE  EFI'ECT  OF 
VARYING  THE  AMOUNT  OF  FERTILIZER  ON  THE 
ECOLOGICALLY  CONDITIONED  GAS  EXCHANGE  IN  ONE- 
YEAR  SHOOTS  FROM  CUTTINGS  OF  POPULUS  X  CANA- 
DENSIS CV.  'FORNDORF'.I  Arch.  Forstw.  13(3):  233-46.  15 
refs.  [G.g.ru.e.] 

Both  transpiration  and  assimilation  are  shown  to  be  specifically 
affected  by  different  amounts  of  fertilizer,  transpiration  reacting  to 
these  more  strongly  than  assimilation. 

Sagisaka,  S.  1968.  STUDIES  ON  CRYOBIOCHEMISTRY  IN 
PLANTS.  I.  METABOLISM  OF  RIBOSE  5-PHOSPHATE  IN 
POPULUS  GELRICA.  Low  Temperature  Science,  Hokkaido  (Ser.  B) 
No.  26,  (33-43).  |Jap.e.| 

Gives  the  results  of  a  study  of  some  properties  of  ceil-free 
preparations,  with  special  reference  to  ribose  5-phosphate  metabo- 
lism in  winter  and  summer. 

Sagisaka,  S.  1970.  [STUDIES  ON  CRYOBIOCHEMISTRY  IN 
PLANTS.  VII.  SUGAR-PHOSPHATE  LEVELS  IN  BARK  AND 
XYLEM  AND  ITS  RELATION  TO  LIFE  PROCESS  IN  POPULUS 
GELRICA.)  Teion  Kagaku  Seibutsu  Hen  Low  Temp  Sci.  Ser.  B 
Biol.  Sci.  28  (45):  37-42.  (Jap.e.) 

Sagisaka,  S.  1970.  (STUDIES  ON  CRYOBIOCHEMISTRY  IN 
PLANTS.  VIII.  SHIFT  OF  WINTER  TYPE  METABOLISM  AND 
DISSIMILATION  ACTIVITY  IN  POPULUS  GELRICA.)  Teion 
Kagaku  Seibutsu  Hen  Low  Temp  Sci.  Ser.  B  Biol.  Sci.  28  (45):  49. 
[Jap.e. I 

Wodzicki,  T.J.,  and  Brown,  C.  L.  1970.  ROLE  OF  XYLEM 
PARENCHYMA  IN  MAINTAINING  THE  WATER  BALANCE  OF 
TREES.  Acta  Soc.  Bot.  Polon  39(3):  617-22.  (E.pol.,  7  refs. 
O.B.D.) 

In  comparisons  of  uptake  and  evaporation  of  water  in  stem 
segments  of  2-year-old  Platanus  occidentalis,  Pinus  densiflora, 
one-year-old  Populus  deltoides,  and  three-year-old  Fraxinus  ameri- 
cana,  immersed  in  water  at  their  basal  end,  but  having  different 
initial  degrees  of  dehydration,  significantly  greater  amounts  of  water 
were  taken  up  and  accumulated  by  all  the  live  segments  during  the 
first  24  hours,  and  significant  differences  were  maintained  after  48 
hours,  though  during  the  latter  24  hours  the  rate  of  water  uptake 
decreased  in  both  dead  and  live  stems.  Evaporation  was  greater  from 
the  cut  surfaces  of  live  than  from  dead  segments  of  the  broadleaved 
species. 

161.4 

Larson  P  R.,  and  Isebrands,  J.  G.  1971.  THE  PLASTOCHRON 
INDEX  AS  APPLIED  TO  DEVELOPMENTAL  STUDIES  OF 
COTTONWOOD.  Canad.  J.  For.  Res.  1  (1):  1-1  1.  (E.f.,  14  ref.) 

163  EMBRYOLOGY 

Kots  Z  P.  1972.  (DEVELOPMENT  OF  THE  FEMALE  FLOWER 
OF  POPULUS  PRUINOSA  (SUBGEN.  TURANGA).)  Ukrains'kii 
Botanichnii  Zhumal  29  (2):  228-232  [  Uk.e..  4  ref.  APB) 

164  IVIORPHOLOGY 

Aytug,  B.  1969.  [CONTRIBUTIONS  OF  POLLEN  MORPHOLOGY 
TO  TAXONOMY.)  Istanbul  Univ.  Orm.  Fak.  Derg.  19A(1): 
131-42.  [F.tr.,  1  ref.) 
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Avanzo  E.  1967.  (BIOMETRICAL  STUDIES  OF  THE  FLOWER 
BUDS  OF  AN  ANDROGYNOUS  INDIVIDUAL  OF  POPULUS 
DELTOIDES.j  Proc.  14th  Congr.  Int.  Union  For.  Res.  Organ., 
Munich,  Pt.  Ill,  Sect.  22,  (72-6).  [F.] 

Chardenon,  J.  1972.  [NUMBER  OF  STAMENS  PER  FLOWER, 
ACCORDING  TO  THE  POSITION  OF  THE  FLOWER  IN  THE 
CATKIN.]  Bulletin  du  Service  de  Culture  et  d'Etudes  du  Peuplier  et 
du  Saule  16  |F.| 

Presents  a  graph  showing  the  number  of  stamens  per  flower  for  all 
the  flowers  in  two  c5  catkins  of  Populus  deltoides  '42-4',  and  notes 
that  the  number  of  stamens  is  practically  constant  from  the  fifth  to 
the  twentieth  flower  from  the  base  of  the  catkin,  but  decreases 
progressively  thereafter. 

Curtis,  J.  D.  1972.  THE  ANATOMY  OF  COTTONWOOD 
(POPULUS  DELTOIDES)  VEGETATIVE  BUDS.  [Abstract). 
American  Journal  of  Botany  59  (6,  Part  2)  649  [E.,  OBD] 
Presents  a  study  of  the  morphology  and  anatomy  of  the  immature 
leaves  within  the  bud,  with  particular  reference  to  the  secretory  cells 
of  the  stipules  and  their  function  as  producers  of  protective  resin. 

Curtis,  J.  D.  1973.  FINE  STRUCTURE  OF  SECRETORY  CELLS 
OF  POPULUS  DELTOIDES.  [Abstract].  American  Journal  of 
Botany  60  (4):  5-6  (E.,  OBD] 

Describes  the  composition  of  the  cytoplasm  of  the  secretory  cells  of 
leaf  serrations  and  the  adaxial  surface  of  the  stipule,  and  speculates 
on  the  mode  of  production  of  the  resinous  secretion  and  its  release 
to  the  leaf  surface,  where  it  forms  a  protective  film  over  young 
leaves. 

Curtis,  J.D.  1974.  MORPHOLOGY,  SEASONAL  VARIATION, 
FINE  STRUCTURE  AND  FUNCTION  OF  RESIN  GLANDS  ON 
BUDS  AND  LEAVES  OF  POPULUS  DELTOIDES  (SALICACEAE). 
[Abstract].  Dissertation  Abstracts  International,  B  34(10):  4852 
(E.,  Order  No.  74-9109.) 

Curtis,  J.  D.,  and  Lersten,  N.  R.  1973.  GLAND  STRUCTURE  AND 
FUNCTION  IN  POPULUS  DELTOIDES.  [Abstract].  American 
Journal  of  Botany  60  (4):  6  [E.,  OBD] 

165  PHYLOGENY,  EVOLUTION.  HEREDITY,  GENETICS 
AND  BREEDING,  VARIATION 

Bridgewater,  F.  E.  1972.  SELECTION  INDICES  FOR  EASTERN 
COTTONWOOD.  Ph.  D.  Thesis,  Oklahoma  State  University,  Depart- 
ment of  Agronomy. 

Eldridge,  K.  G.  1971.  VARIATION  IN  POPULUS  DELTOIDES. 
Pap.  to  Aust.  Pit.  Breeding  Conf.,  Perth. 

Farmer,  R.  E.,  Jr.,  and  Nance,  W.  L.  1967.  CROSSING  EASTERN 
COTTONWOOD  IN  THE  GREENHOUSE.  Repr.  from  Proc.  PI. 
Propag.  Soc.  17,  (333-8).  (  12  refs.  1  fig.) 

Describes  controlled  crossing  techniques  used  in  the  Lower  Missis- 
sippi Valley. 

Guzina,    V.    1974/1975.    [GENETIC    POLYMORPHISM    OF   THE 

ISOENZYMES  OF  PEROXIDASE  AND  ESTERASE  IN  POPULUS 

DELTOIDES.)    Topola    18/19    (103/106):    170-176.    [Sh.e.ru.,  22 

ref.) 

Reports  the  frequency  of  occurrence  of  6  isoperoxidases  and   2 

isoesterases  in  the  leaves  of  34  half-sib  families,  from  1 1  States  of 

the  USA,  grown  at  Novi  Sad,  Yugoslavia. 

Houston,  D.  B.  1973.  CLONAL  SELECTION  OF  COTTONWOOD. 
Ohio,  Agricultural  Research  and  Development  Center.  Res.  Summ. 
Ohio  Agric.  Res.  Dev.  Cent.  70:  9-1 1 . 

Miller,  L.  G.  1972.  THE  CONTROLLED  POLLINATION  OF 
EASTERN  COTTONWOOD  IN  THE  GREENHOUSE.  M.S.  Thesis, 
Oklahoma  State  University,  Department  of  Forestry. 

Muller,  R.  1968.  [POPULUS  X  GENEROSA  -  PHENOMENON  OR 
PHANTOM?  P.  ANGULATE  -  A  GROUP  OF  HETEROGENEOUS 
CLONES?)  Silvae  Genet.  17  (2/3):  93-106.  [22  refs.  (G.g.f.e.).) 


Ymg,     C.  C.      1974.     GENETIC     VARIATION     OF     EASTERN 
COTTONWOOD  (POPULUS  DELTOIDES  BARTR.)  Lincoln,  NE 
University  of  Nebr.  1974.  148  pp.  (Ph.  D.  dissertation) 
Describes    a    study    of   variation    in    trees   of  a   provenance    trial 


established  in  Nebraska  in  1966,  with  498  clones  of  116  open- 
pollinated  families  from  major  parts  of  the  range  of  P.  deltoides, 
which  revealed  clinal  variation  .  .  . 

165.3/.7 

Anonymous.  1968.  JNEW  POPLAR  CLONE.)  Extr.  from  Rep.  For 
Res.  Inst.  Dep.  For.  S.  Afr.  1967/68,  (21). 

Anonymous.  1969.  FOREST  BOTANY.  Extr.  from  Rep.  Dep.  For. 
S.  Afr.  1967/68,  (86,  87).  [Afr.E.] 

I 

Avanzo,  E.  1969.  HEIGHT  GROWTH  OF  POPULUS  DELTOIDES 
MARSH.  IN  NURSERY,  ACCORDING  TO  LATITUDE  OF 
ORIGIN.  [Pap.]  2nd  FAO/IUFRO  World  Consult.  For.  Tree  Breed., 
Washington  1969  No.  FO-FTB-69-2/1  3,  pp.  [6].  [E.e.] 
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Besschetnov,  P.P.,  and  Grudzinskaya,  L.  M.  1974.  [EFFECT  OF 
ECOLOGICAL  FACTORS  ON  THE  VARIATION  OF  MORPHO-f 
LOGICAL  CHARACTERS  OF  POPULUS  PRUINOSA.)  Ekologiya 
No.  6,  37-40  (Ru.,  13  ref.  BLL)  | 

Tabulates  data  on  the  morphological  characters  of  male  and  femalei 
trees  in  two  natural  populations  of  P.  pruinosa  in  Kazakhstan,  one) 
growing  in  optimum  conditions  (a  floodplain  terrace,  water  table 
not  deeper  than  l.S  m),  the  other  in  a  solonchak  plain  (water  table 
3-4  m). 


Bridgewater,  F.  E.,  Jr.  1973.  MULTIPLE  TRAIT  SELECTION  IN  A! 
POPULATION  OF  EASTERN  COTTONWOOD.  [Abstract].  Disser- 
tation Abstracts  International,  B  33(12):  5596  [E.,  Order  No. 
73-15,057.  ORS) 

A  study  was  made  to  determine  how  selection  should  be  performed] 
to  achieve  the  greatest  genetic  improvement  in  Populus  deltoides  in 
Oklaiioma.  Comparisons  of  clones  planted  at  two  locations  were 
used  to  assess  the  magnitude  and  type  of  genotype  X  environment 
interactions  for  several  economically  important  traits. 

Cooper,  D.  T.,  and  Randall,  W.  K.  1973.  GENETIC  DIFFERENCES 
IN  HEIGHT  GROWTH  AND  SURVIVAL  OF  COTTONWOOD! 
FULL-SIB  FAMILIES.  In  Proceedings,  12th  Southern  Forest  Tree 
Improvement  Conference.  206-212  [E.,  4  ref.) 

Reports  an  evaluation  of  1-year-old  clonal  plants  raised  from 
cuttings  taken  from  seedlings  representing  crosses  between  four 
fast-growing  female  and  four  fast-growing  male  clones  of  Populus 
deltoides.  Ca.  70%  of  the  genetic  variance  in  heigh  t,  but  only  18%  of 
that  for  survival,  was  additive. 


Curlin,  J.  W.  1967.  CLONAL  DIFFERENCES  IN  YIELD 
RESPONSE  OF  POPULUS  DELTOIDES  TO  NITROGEN  FERTILI- 
ZATION. Proc.  Soil  Sci.  Soc.  Amer.  31  (2):  276-80.  ]8  refs.) 
Trees  propagated  from  cuttings  of  22  P.  deltoides  clones  were  grown 
(a)  unfertilized  and  (b)  fertilized  with  NH4NOJ.  Mean  diameter  and 
height  of  the  clonal  populations  were  more  than  doubled  by  (b).  A 
strong  clone /fertilizer  interaction  was  observed  for  diam.,  height, 
and  vol.  growth.  Wood  sp.gr.  was  reduced  by  (b),  but  no  interaction 
between  clones  and  fertilizers  was  noted  for  that  character  after  2 
years. 

Farmer,  R.  E.,  Jr.  1970.  GENETIC  VARIATION  AMONG  OPEN- 
POLLINATED  PROGENY  OF  EASTERN  COTTONWOOD.  Silvae 
Genet.  19  (5/6):  149-51.  [E.,  7  refs.) 

Farmer,  R.  E.,  Jr.  1970.  VARIATION  AND  INHERITANCE  OF 
EASTERN  COTTONWOOD  GROWTH  AND  WOOD  PROPERTIES 
UNDER  TWO  SOIL-MOISTURE  REGIMES.  Silvae  Genet.  19  (1): 
5-8.  [E.,  12  refs.) 

A  pot  study  was  made  of  genetic  variation  in  30  Populus  deltoides 
clones  grown  under  two  moisture  regimes,  (a)  watering  daily  or 
twice  daily,  and  (b)  watering  individually  after  incipient  wilt  of  the 
apex. 

Farmer,  R.  E.,  Jr.,  and  Wilcox,  J.  R.  1964.  COTTONWOOD 
IMPROVEMENT  SYSTEM  FOR  COMMERCIAL  PLANTERS.  U.S. 
For.  Serv.  Res.  Note  Sth.  For.  Exp.  Sta.  No.  SO-7,  pp.  3.  2  refs. 
Describes  the  selection,  propagation,  and  testing  of  superior  clones 
of  Populus  deltoides  in  Mississippi.  Plantations  should  be  mixtures 
of  clones,  since  a  selected  clone  may  prove  susceptible  to  a 
particular  pest. 

Farmer,  R.  E.,  Jr.,  and  Wilcox,  J.  R.  1968.  PRELIMINARY 
TESTING  OF  EASTERN  COTTONWOOD  CLONES.  Theoret.  appl. 


loh 
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}enef.,  Berl.  38  (5):  197-201.  [16  refs.  |E.e.g.]  E.M.B.] 
n  a  study  of  a  population  of  100  clones  of  Populus  deltoides  from 
antral  Mississippi,  planted  as  unrooted  cuttings  in  Feb.  1964  and 
•rown  for  one  year  on  Commerce  loam  or  Sharkey  clay,  the 
'allowing  broad-sense  heritabilities  were  obtained:  height  0-44-0-47, 
Ham.  0-24-0-28;  volume  0- 26-0- 29:  wood  sp.gr.  0- 69-0- 70:  fibre 
ength  0-36;  and  resistance  to  Melampsora  rust  0-83-0-89. 


Hies,  Z.  M.  1969.  SQUASH  METHODS  FOR  CYTOLOGICAL 
NVESTIGATIONS  IN  POPULUS  EUPHRATICA,  PINUS 
iRIFFITHII,  EUCALYPTUS  CAMALDULENSIS  AND  ACACIA 
^RABICA.  Pakistan  Nat.  For.  Res.  Train.  Proj.  Rep.,  Peshawar  No. 
4,  pp.  15  +  3  figs.  (5  refs.) 

develops  staining  and  fixing  schedules  for  preparing  specimens  of 
ach  of  these  species  for  chromosome  investigation. 

okela,  J.J.  1964.  HERITABLE  VARIATION  IN  NATURAL 
'OPULATIONS  OF  POPULUS  DELTOIDES  BARTR.  IN 
LLINOIS.  Abstr.  of  thesis,  in  Dissert.  Abstr.  24  (9):  3484-5.  O.R.S. 

okela,  J.  J.,  and  Gray,  L.  E.  1967.  TOPOPHYSIS  IN  RELATION 
rO  PERIDERM  DEVELOPMENT  AND  INCIDENCE  OF 
JANKERING  IN  EASTERN  COTTONWOOD.  Proe.  5th  Cent.  St. 
-or.  Tree  Impr.  Conf.,  Ohio  1966,  (22-5).  (10  refs.) 
Trees  originating  from  cuttings  taken  from  the  upper  crown  of  adult 
rees  still  had  a  light-coloured,  smooth  bark  at  8  years  of  age. 
„.  ^ossibly  related  to  this  bark  difference  is  the  greater  incidence  and 
•everity  of  cankering  observed  in  the  seedling  plantation. 

„     Vlohn,   C.  A.,  and    Randall,  W.  K.    1969.  PRELIMINARY  SELEC- 
TION OF  EASTERN  COTTONWOOD  CLONES.  In  Proceedings  of 
,   :he  10th  Southern  Conference  on  Forest  Tree  Improvement.  41-48 

,.    [E.,  6ref.| 

'Resents  the  results  of  preliminary  testing  for  the  selection  of 
fast-growing  clones  of  Populus  deltoides  at  the  Southern  Hardwoods 
Laboratory  of  the  US  Southern  Forest  Experiment  Station,  and 
outlines  techniques  to  be  used  in  further  clonal  selections. 

Mohn,  C.  A.,  and  Randall,  W.  K.  1971.  INHERITANCE  AND 
,   CORRELATION     OF    GROWTH    CHARACTERS    IN    POPULUS 

|DELTOIDES.  Silvae  Genet.  20  (5/6):  1  82-4.  [9  ref.| 
'    Reports  tests  with  cuttings  of  38  clones  taken  at  random  from  a 
population   of  2-year-old  naturally  established  seedlings.    Up  to  6 
years  of  age,  genetic  variation  accounted  for  30-50%  of  the  total 
variation  in  height,  and  for  20-35%  of  the  variation  in  diameter. 

Ohio  Agric.  Res.  and  DeveL  Cent.  1973.  FORESTRY  RESEARCH 
U  REVIEW  -  1973  (FOREST  TREE  lMPROVEMENT[ .  Research 
I    Summary,  Ohio  Agricultural  Research  and  Development  Center  No. 

70,  26  pp.  (E.j 

A  collection  of  9  papers  describing  3-year  results  from  experiments 
'    begun   several  years  ago    in  Ohio,   including:   Clonal  selection  of 

Cottonwood  [Populus  deltoides]  (D.B.  Houston). 

Posey,  C.  E.  1969.  PHENOTYPIC  AND  GENOTYPIC  VARIATION 
IN  EASTERN  COTTONWOOD  IN  THE  SOUTHERN  GREAT 
PLAINS.  In  Proceedings  of  the  10th  Southern  Conference  on  Forest 
Tree  Improvement.  130-135  (E.,  2  ref.] 
*  Gives  a  preliminary  account  of  observations  on  field  material  in  part 
of  the  western  limit  of  the  range  of  Populus  deltoides,  and  on  plants 
grown  from  cuttings  from  sample  trees. 

'  Posey,  C.  E.,  Bridgwater,  F.  E.,  and  Buxton,  J.  A.  1969.  NATURAL 
VARIATION  IN  SPECIFIC  GRAVITY,  FIBER  LENGTH,  AND 
GROWTH  RATE  OF  EASTERN  COTTONWOOD  IN  THE 
SOUTHERN  GREAT  PLAINS.  Tappi  52  (8):  1508-11.  (15  refs.) 

'Randall,    W.  K.,    and    Mohn,    C.  A.    1969.    CLONE-SITE    INTER- 
ACTION  OF   EASTERN   COTTONWOOD.    In    Proceedings   of  the 
10th  Southern  Conference  on  Forest  Tree  Improvement.  89-9  1  (E., 
3  ref. I 
Clone /site  interactions  in  79  Populus  deltoides  clones  planted  on  a 

'  good  and  a  poor  site  in  Mississippi  were  significant  for  both  height 
and  diameter  growth  for  all  ages  up  to  3  or  4  years. 

'  Schreiner,  E.  J.  1971.  GENETICS  OF  EASTERN  COTTONWOOD. 

'  US  For.  Serv.   Res.  Pap.   US  Dep.   Agric.  No.  WO-11,  pp.    19.   (84 
ref.) 

Reviews  information  on  Populus  deltoides  under  the  heads: 
taxonomy  and  range;  silvics:  sexual  reproduction;  requirements  in 
genetic  improvement;  and  improvement  procedures. 


Southern  Forest  Tree  Impr.  Committee.  1965.  PROCEEDINGS  OF 
THE  EIGHTH  SOUTHERN  CONFERENCE  ON  FOREST  TREE 
IMPROVEMENT.  SAVANNAH,  GEORGIA.  JUNE  16-17,  1965. 
Georgia  Forest  Research  Council,  Macon,  Georgia,  pp.  161.  (Many 
refs.  I 

Thirty-three  papers,  including  (in  addition  to  papers  noticed 
separately):  Populus  deltoides  in  the  lower  Mississippi  valley  (R.  E. 
Farmer,  Jr.). 

USDA  Forest  Service.  1966.  JOINT  PROCEEDINGS,  SECOND 
GENETICS  WORKSHOP  OF  THE  SOCIETY  OF  AMERICAN 
FORESTERS  AND  THE  SEVENTH  LAKE  STATES  FOREST 
TREE  IMPROVEMENT  CONFERENCE,  OCTOBER  21-23,  1965. 
U.S.   For.  Serv.  Res.  Pap.  Nth.  Cent.  For.  Exp.  Sta.  No.  NC-6,  pp. 

I  10.  (Many  refs.) 

Includes:  Variation  in  juvenile  growth  and  wood  properties  in 
half-sib  Cottonwood  families  (R.  E.  Farmer,  Jr.,  and  J.  R.   Wilcox; 

II  refs.) 


Wilcox,  J.  R.,  and  Farmer,  R.  E.,  Jr.  1967.  VARIATION  AND 
INHERITANCE  OF  JUVENILE  CHARACTERS  OF  EASTERN 
COTTONWOOD.  Silvae  Genet.  16  (5/6):  162-5.  (9  refs.  (E.e.j.] 
Forty-nine  randomly  selected  Populus  deltoides  clones  were  studied 
for  two  years  in  Mississippi  in  a  replicated  test  to  determine 
inherited  variations.  Gains  from  selection  were  predicted  for  several 
characters. 

Wilcox,  J.  R.,  and  Farmer,  R.  E.,  Jr.  1968.  HERITABILITY  AND  C 
EFFECTS  IN  EARLY  ROOT  GROWTH  OF  EASTERN  COTTON- 
WOOD CUTTINGS.  Heredity  23  (2);  239-45.  (  1  1  refs.  O.R.S.) 
Early  root  development  of  dormant  Populus  deltoides  cuttings  from 
49  clones  in  Mississippi  had  a  broad-sense  heritability  of  0-3 3-0- 44 
in  a  loam  potting  soil  and  0-52-0-58  in  a  poorly  drained  clay  soil. 
Clonal  variation  in  rooting  was  strongly  related  to  highly  heritable 
differences  in  flushing  date.  'C  effects  (physiological  or  morpho- 
logical characteristics  unique  to  the  ortet  because  of  its  specific 
environment),  estimated  by  two-stage  cloning,  were  large  enough  to 
be  important  in  short-term  clonal  tests. 

165.3 

Avanzo,  E.  1969.  [OBSERVATIONS  ON  THE  VARIABILITY  OF 
ROOTING  OF  SEEDLINGS  OF  POPULUS  DELTOIDES  BARTR. 
IN  NURSERY.)  Cellulosa  e  Carta  20  (3):  25-27.  (It. I 

Avanzo,  E.  1969.  (OBSERVATIONS  ON  VARIATIONS  IN  SEED 
DIMENSIONS  OF  POPULUS  DELTOIDES  BARTR.  IN 
RELATION  TO  LATITUDES.)  Cellulosa  e  Carta  20(3):  35-41. 
(It.) 

168  HISTOLOGY 

Sakai,  A.,  and  Sugavvara,  Y.  1973.  SURVIVAL  OF  POPLAR 
CALLUS  AT  SUPER-LOW  TEMPERATURES  AFTER  COLD 
ACCLIMATION.  Plant  and  Cell  Physiology  14:  1201-1204.  ( E. 
From  Berichte  Biochemie  und  Biologie  (1975)  411,  505.  De.) 
Cold-hardened  pieces  of  callus  of  Populus  'Gelrica'  survived  2  hours' 
immersion  in  liquid  N  and,  after  slow  reheating  and  return  to  26  °, 
formed  vigorous  calli4S  again. 

17  SYSTEIVIATIC  BOTANY 

176.1  DICOTYLEDONEAE 

Muller,  R.  1969.  (THE  DROMLING  POPLAR  (REGENERATA  OF 
SWITZERLAND).)  Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule  (1-10). 
(F.) 

18  PLANT  ECOLOGY 

181  MODE  OF  LIFE,  AUTECOLOGY. 
SILVICULTURAL  CHARACTERS  OF  TREES 

181.2 

Chandler,  J.  W.,  and  Thielges,  B.  A.  1973.  CHILLING  AND 
PHOTOPERIOD  AFFECT  DORMANCY  OF  COTTONWOOD  CUT- 
TINGS. In  Proceedings,  12th  Southern  Forest  Tree  Improvement 
Conference.  200-205  (K.,  7  ref.) 

Short  exposures  (50-60  days)  of  unrooted  cuttings  of  Populus 
deltoides  to  chilling  at  1. 6°  C,  before  planting  in  a  greenhouse  under 
normal  and  extended   (16-hour)   photoperiods,    were  sufficient  to 
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overcome  any  effect  of  extended  photoperiods  in  breaking  bud 
dormancy. 

Ogawa,  Y.  1968.  [STUDIES  ON  SHADE  TOLERANCE  OF 
FOREST  TREES  BY  THE  METHOD  OF  MEASURING  DAILY 
COMPENSATION  POINT.)  Bull,  Kyushu  Univ.  For.  No.  43, 
(213-77).  (106  refs.  [Jap.e.].] 

A  comparison  is  made  between  current  methods  of  estimating  shade 
tolerance  (field  observation  and  laboratory  stuiHesj  and  estimation 
by  daily  compensation  point  (DCP). 

Sakai,  A.  1965.  [TEMPERATURE  FLUCTUATIONS  IN  WINTER- 
ING TREES.  II. 1  J.  Jap.  For.  Soc.  47(12):  444-7.  6  refs. 
[Jap.jap.e.e.j 

Sakai,  A.  1973.  CHARACTERISTICS  OF  WINTER  HARDINESS 
IN  EXTREMELY  HARDY  TWIGS  OF  WOODY  PLANTS.  Plant  and 
Cell  Physiology  14(1):  1-9.  [E.,  21  ref.  OBD) 

Describes  experiments  in  Sapporo  with  twigs  from  trees  aged  10-13 
years  of  13  hardy  species  (including  Betula  platyphylla,  B. 
pubescens,  Salix  sachalinensis,  Populus  'Gelrica',  Pinus  pumila,  P. 
strobus,  P.  sylvestris,  A  bies  balsamea,  and  Picea  glauca). 

Yoshida,  S.  1973.  [SEASONAL  CHANGES  IN  LIPIDS  AND 
FREEZING  RESISTANCE  IN  POPLAR  TREES.)  Low  Temper- 
ature Science,  B  31,  9-20  [Jap.e.,  27  ref.  BLL) 

Voshida,  S.,  and  Sakai,  A.  1973.  [FREEZING  INJURY  AND 
DEGRADATION  OF  PHOSPHOLIPID  COMPONENTS  IN  PLANT 
CELLS.  I.  DEGRADATION  OF  PHOSPHOLIPID  COMPONENTS 
IN  PLANT  CELLS  DURING  FREEZING.)  Low  Temperature 
Science,  B  31,  31-39  [Jap.e.,  15  ref.  BLL) 

The  degradation  of  phospholipid  components  in  plant  cells  during 
freezing  was  studied  in  samples  from  the  cortex  of  Populus  'Gelrica' 
and  leaves  of  Aucuba  japonica. 

Yoshida,  S.,  and  Sakai,  A.  1974.  PHOSPHOLIPID  DEGRADATION 
IN  FROZEN  PLANT  CELLS  ASSOCIATED  WITH  FREEZING 
INJURY.  Plant  Physiology  53  (3):  509-511  [E.,  18  ref.  OBD) 
Degradation  of  phosphatidylcholine  into  phosphatidic  acid  was 
observed  in  the  cortical  tissues  of  current-year  twigs  of  Populus 
'Gelrica',  collected  in  Sept.  and  Oct.  (before  winter  hardiness  had 
developed),  when  the  tisst4es  were  frozen  below  a  lethal  temperature 
(-ICPC). 

181.3 

Blackmon,  B.  G.,  and  Broadfoot,  W.  M.  1969.  LIME,  FERTILIZER 
COTTONWOOD  TESTS.  Repr.  from  Mississippi  Farm  Research, 
State  College  32  (7):  6,  8. 

In  Mississippi  pot  trials,  seedlings  showed  response  to  NPK  and/or 
Ca  on  (acid)  Bibb  sandy  loam,  to  N  on  Commerce  loam  and  no 
response  to  fertilizer  on  two  other  soils. 

Bonner,  F.  T.  1967.  RESPONSES  OF  1-YEAR-OLD  COTTON- 
WOOD TO  INCREASING  SOIL  MOISTURE  TENSION.  U.S.  For. 
Serv.  Res.  Note  Sth.  For.  Exp.  Sta.  No.  SO-56,  pp.  3.  [2  refs.) 
Transpiration  rates  of  cuttings  of  Populus  deltoides  potted  in 
sandy-loam  or  clay  soils  began  to  decrease  at  leaf  water  deficits  of 
2-5%  in  sandy  loam  and  4-5%  in  clay. 

Bonner,  F.  T.  and  Broadfoot,  W.  M.  1967.  GROWTH  RESPONSE 
OF  EASTERN  COTTONWOOD  TO  NUTRIENTS  IN  SAND  CUL- 
TURE. U.S.  For.  Serv.  Res.  Note  Sth.  For.  Exp.  Sta.  No.  SO-65,  pp. 
4.  [9  refs.) 

Seedlings  of  Populus  deltoides  grew  best  with  nutrient  solutions  of 
100  p. p.m.  N,  75  p. p.m.  P,  and  100  p. p.m.  K.  The  foliage  of  the 
largest  seedlings  contained  3-5-4-5%  N,  0-5-0-  7%  P,  and  3-0-4-0%  K. 

Broadfoot,  W.  M.  1973.  WATER  TABLE  DEPTH  AND  GROWTH 
OF  YOUNG  COTTONWOOD.  US  Forest  Service  Research  Note, 
Southern  Forest  Experiment  Station  No.  SO-167,  4  pp.  (E.) 
Cuttings  from  a  single  clone  of  Populus  deltoides  were  grown  in 
containers  in  which  the  water  table  was  maintained  (a)  at  the  soil 
surface,  (b)  I  ft  from  the  surface,  (c)  2  ft  from  the  surface  and  (d) 
with  no  water  table  (controls).  At  the  end  of  the  first  growing 
season,  height  growth  and  root,  stem,  and  total  plant  weights  were 
in  the  order  (a)  (  (d)  <  (b)  {  (c). 

Foulger,  A.  N.,  Freese,  F.,  and  Shire,  E.  A.  1971.  EFFECT  OF 
NUTRIENT  CONCENTRATION  ON  STEM  ANATOMY  OF 
EASTERN    COTTONWOOD    SEEDLINGS.    Wood    &    Fiber  2  (4)- 


340-6.  [16  refs.) 

The  effect  of  different  concentrations  and  combinations  ofN,  P,  K, 
Ca,  and  Mg  on  fibre  length,  vessel  length  and  width,  and  percentage 
of  fibre,  vessel  and  ray  tissue  in  1 -year-old  Populus  deltoides 
seedlings  (pot-grown  in  quartz  sand)  was  analysed  by  response- 
surface  methods. 

Hilton,  R.  J.,  and  Khatamian,  H.  1973.  DIURNAL  VARIATION  IN 
ELONGATION  RATES  OF  ROOTS  OF  WOODY  PLANTS, 
Canadian  Journal  of  Plant  Science  53  (3):  699-700  [E.,  5  ref.  ORE) 
Time-lapse  cinematography  was  used  to  record  the  root  elongation 
during  summer  and/or  autumn  1970  in  a  rhizotron  at  Guelph, 
Ontario. 

Liani,  A.  1971.  [PRELIMINARY  EXPERIMENTS  ON  APPLICA- 
TION OF  PHOSPHATE  FERTILIZER  TO  YOUNG  POPLARS.) 
Pubbl.  Cent.  Sper.  Agric.  For.  11  (1):  55-62.  [It.e.,  10  ref.) 
In  experiments  on  cuttings  of  Populus  '1-214'  and  P.  deltoides 
'UAS-235'  potted  in  nursery  soil  or  variously  treated  sandy  soil, 
application  of  NPK  fertilizer  gave  the  greatest  height  and  weight 
increments  in  both  clones. 

Liphschitz,   N.,   and   Waisel,   Y.   1970.  THE  EFFECT  OF  WATER 
STRESSES  ON  RADIAL  GROWTH  OF  POPULUS  EUPHRATICA 
OLIV.  La-Yaaran  20  (3):  53-61 ,  84-80.  [Heb.E.,  23  refs.) 
77ie  effects  of  water  stress  on  radial  growth  of  P.  euphratica  were 
investigated  in  the  field  and  in  a  controlled  environment. 

Liphschitz,  N.,  and  Waisel,  Y.  1970.  EFFECTS  OF  ENVIRON- 
MENT ON  RELATIONS  BETWEEN  EXTENSION  AND  CAMBIAL 
GROWTH  OF  POPULUS  EUPHRATICA  OLIV.  New  Phytol. 
69  (4):  1059-64  +  2  plates).  [8  refs.  O.R.S.) 

Naidenova-IAneva,  T.  1973.  [ON  THE  DYNAMICS  OF  THE 
WATER  REGIMEN  IN  POPULUS  DELTOIDES  MARSH 
LEAVES.)  Gorskostopanska  Nauk  10  (1):  13-33.  (Bulg.e.) 


Turmanina,  V.I.  1965.  [THE  STRENGTH  'OF  TREE  ROOTS.) 
Bjull.  Mosk.  Obsc.  Ispyt.  Prir.  (Otd.  Biol.)  70  (5):  36-45.  17  refs. 
[Ru.ru.e.)  N.L.L. 

Vozzo,  J.  A.  1969.  ENDOTROPHIC  MYCORRHIZAE  FOUND  ON 
POPULUS  DELTOIDES.  For.  Sci.  15  (2):  158.  [4  refs.) 
P.  deltoides,  recorded  by  Fontana  as  ectotrophic  with  Lepista  nuda 
and  by  Trappe  as  ectotrophic  with  Cenococcum  graniforme  is 
shown  to  be  also  endotrophic  with  a  phycomycete,  probably 
Endogone  sp. 

White,  E.  H.  1969.  NUTRIENT  AND  DRY  MATTER  RELATIONS 
IN  YOUNG  STANDS  OF  POPULUS  DELTOIDES  BARTR.  Abstr. 
of  thesis,  in  Dissert.  Abstr.  int.  30B  (3):  928-9.  [Order  No. 
69-14,195.  Price:  M.$3.00;  X.$5.60.  pp.  112.  O.R.S.) 
Tlie  relations  between  amounts  of  nutrients  in  the  soil  and  the  tree, 
dry-matter  production,  tree  height,  foliage  weight,  stand  density  and 
site  quality  on  alluvial  sites  in  S.  W.  Alabama  were  studied.  Tables 
are  given  for  estimating  tree  volume,  weight  and  nutrient  content  by 
diameter  class. 

White,  E.  H.,  and  Carter,  M.  C.  1970.  PROPERTIES  OF 
ALLUVIAL  SOILS  SUPPORTING  YOUNG  STANDS  OF 
EASTERN  COTTONWOOD  IN  ALABAMA.  U.S.  For.  Serv.  Res. 
Note  Sth.  For.  Exp.  Sta.  No.  SO-1  1 1,  pp.  4,  ]  12  refs.) 
Reports  a  study  of  the  relation  of  stand  growth  to  the  texture,  pH, 
and  concentrations  of  extractable  P,  K,  Ca  and  Mg  to  a  depth  of  36 
in.  in  Jlood-plain  soils  supporting  6-  to  9-year-old,  pure,  natural 
stands  of  Populus  deltoides  in  S.  W.  Alabama. 

White,  E.  H.  1974.  WHOLE-TREE  HARVESTING  DEPLETES 
SOIL  NUTRIENTS.  Canadian  Journal  of  Forest  Research  4(4): 
530-535  [E.f.,  23  ref.) 

Reports  the  effects  on  the  soil  nutrient  pool  of  whole-tree 
harvesting  of  eight  Populus  deltoides  stands.  The  data  indicate 
possible  site  degradation  by  depletion  of  reserves  of  N,  P  and  K  in 
the  soil,  but  not  of  Ca  and  Mg,  under  a  range  of  alluvial  site 
conditions  in  Alabama. 

181.5 

Broekhuizen,  J.  T.  M.    1967.   [THE  SEX  OF  POPULUS  'FLEVO'.) 
Ned.  Bosb.  Tijdschr.  39  (4):  195.  (Du.) 
The  oldest  tree  produced  d  flower  buds. 
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rmer,  R.  E.,  Jr.  1964.  COTTONWOOD  FLOWERING  AS 
•XATED  TO  COLD  REQUIREMENT  OF  FLOWER  BUDS.  For. 
i.  10  (3):  296-9.  12  refs. 

rmer,  R.  E.,  Jr.  1966.  VARIATION  IN  TIME  OF  FLOWERING 
JD  SEED  DISPERSAL  OF  EASTERN  COTTONWOOD  IN  THE 
)WER  MISSISSIPPI  VALLEY.  For.  Sci.  12  (3):  343-7.  |7  refs.) 
.fferences  between  trees  within  stands  accounted  for  98%  of  the 
,  nifican  t  variation  in  dates  of  seed  dispersal  and  Jtowering. 
trrelations  between  years  indicated  that  trees  within  stands  flower, 
I  d  probably  also  disperse  seed,  in  a  predictable  sequence. 

rmer,  R.  E.,  Jr.,  and  Bonner,  F.  T.  1967.  GERMINATION  AND 
ITIAL  GROWTH  OF  EASTERN  COTTONWOOD  AS 
:FLUENCED  by  moisture  stress,  temperature,  AND 
;  ORAGE.  Bot.  Gaz.  128  (3/4):  211-5.  (5  refs.  O.B.D.| 
irminative  energy  of  P.  deltoides  seed  decreased  gradually  as 
,  iisture  stress  increased:  15  atrn.  inhibited  germinatiin  except  at  32 
i  d  38°  C.  Temperature  extremes  of  15°  and  38°  drastically  reduced 
yminative  energy,  and  the  reducing  effect  of  38°  was  particularly 
I  irked  after  storage.  Germination  under  optimum  conditions 
7-32°)  was  reduced  from  90  to  69%  by  1 2  months'  storage. 

vchenko,    V.  A.,   and   Kroshechkina,  A.  G.    1973.   [FLOWERING 

OLOGY  OF  POPULUS  PRUINOSA  AND  ELAEAGNUS 
MGUSTIFOLIA  in  the  RIPARIAN  WOODLANDS  OF 
ilUTHERN  TADZHIKISTAN.]   Dokl.  AN  TadzhSSR  16  (4)  61-64 

u.tadzhiki    From    Referativnyi    Zhurnal    (1973)    11.56.112.    Ru. 

X. 
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szkurewicz.  A.,  and  Fogg,  P.  J.  1967.  GROWING  SEASONS  OF 
TTONWOOD     AND     SYCAMORE    AS    RELATED    TO    GEO- 
I^APHIC  AND  ENVIRONMENTAL   FACTORS.  Ecology  48(5): 
5-93.  (35  refs.) 

nckler,  L.  S.,  and  Woerheide,  J.  D.  1968.  WEEKLY  HEIGHT 
OWTH  OF  COTTONWOOD.  For.  Sci.  14  (2):  212-6.  |3  refs.| 

|)gl,  M.  1964.  [AUTONOMOUS  WINTER  DORMANCY  IN 
\RIOUS  BUDS  AND  ORGANS  OF  THE  POPLAR.)  Arch. 
>rstw.  13  (2):  169-76.  35  refs.  [G.g.ru.e.j 

ports  on  the  winter  dormancy  of  root  initials,  cambium,  and 
nous  buds  in  1 5-cm.  cuttings  taken  from  one-year  shoots  of 
•pulus  X  'canadensis'  cv.  'Forndorf.  The  dormancy  of  basal  buds 
IS  less  deep  than  that  of  more  distal  buds  on  the  main  or 
aondary  shoots.  Root  primordia  and  cambium  have  a  dormancy 
tonomously  controlled.  Removal  of  leaves  in  mid-September  did 
It  influence  the  progress  from  predormancy  to  deep  rest  in  buds. 


Vogl,  M.  1966.  [LEAF-FALL  AND  AUTUMN  TRANSLOCATION 
IN  LEAVES  OF  POPLAR.)  Arch.  Forstw.  IS  (S/6):  641-51.  [37 
refs.  [G.g.ru.e.) .) 

Short  day-length  was  found  to  be  a  primary  factor  in  controlling 
leaf-fall,  influenced  secondarily  by  minimum  daily  temperature, 
water  content  of  the  soil,  and  onset  of  bud  dormancy.  Light 
intensity  was  not  significant. 

182  SYNECOLOGY,  PLANT  SOCIOLOGY 
182.2 

Wilson,  R.  E.  1970.  SUCCESSION  IN  STANDS  OF  POPULUS 
DELTOIDES  ALONG  THE  MISSOURI  RIVER  IN  SOUTH- 
EASTERN SOUTH  DAKOTA.  Amer.  Midi.  Nat.  83(2):  330-42. 
)  18  refs.  B.A.P.) 

Raw  shore-lines  and  sand-bars  are  usually  first  colonized  by  Salix 
interior.  After  stabilization,  P.  deltoides  usually  becomes  dominant, 
with  Salix  spp.  as  subordinate  species.  Regeneration  of  P.  deltoides 
seems  to  cease  after  15-25  years,  and  as  this  species  declines  other 
hardwoods  such  as  Fraxinus  pennsylvanica  and  Ulmus  americana 
become  more  important. 

182.3 

Johnson,  W.  C.  1972.  THE  FOREST  OVERSTORY  VEGETATION 
ON  THE  MISSOURI  RIVER  FLOODPLAIN  IN  NORTH  DAKOTA. 
[Abstract).  Dissertation  Abstracts  International.  B  32(10): 
5742-5743  [E.,  ORS,  Order  No.  72-12,870] 

Reports  an  intensive  study  of  the  ecology  and  environmental  factors 
in  34  sample  stands. 


187  VEGETATION  TYPES 

Crites,  R.  W.,  and  Ebinger,  J.  E.  1969.  VEGETATION  SURVEY  OF 
FLOODPLAIN  FORESTS  IN  EAST-CENTRAL  ILLINOIS.  Trans- 
actions of  the  Illinois  Academy  of  Science,  Springfield  62,  (31  6-30). 
[7  refs.  N.L.L.) 

Presents  the  results  of  a  survey  of  six  areas  in  the  flood-plain  forest 
of  the  Embarras  River  valley.  Data  are  given  on  the  species 
composition  and  structure  of  the  forests,  natural  regeneration,  and 
the  ground  flora. 

Phillippe,  P.  E.,  and  Ebinger,  J.  E.  1973.  VEGETATION  SURVEY 
OF  SOME  LOWLAND  FORESTS  ALONG  THE  WABASH  RIVER. 
Castanca  38  (4);  339-349  [E.,  7  ref. ) 

Counts  of  seedlings  and  saplings  suggest  a  slow  progression  from 
pioneer  species  such  as  Populus  deltoides  and  Salix  nigra  to  the 
more  shade-tolerant  species,  A.  saccharinum. 


2  SILVICULTURE 


linsbrough,  T.  (Editor).  1970.  SILVICULTURE  AND  MANAGE- 
lENT  OF  SOUTHERN  HARDWOODS.  19TH  ANNUAL 
:)RESTRY  SYMPOSIUM.  Louisiana  State  University  Press,  Baton 
,  )uge.  pp.  xxii-H  145  +  5  plates.  [Many  ref.  Price  £3.56) .) 

23  REGENERATION  AND  FORMATION 
OF  STANDS 

231  NATURAL  REGENERATION 

hnson,  R.  L.  1965.  REGENERATING  COTTONWOOD  FROM 
^.TURAL  SEEDFALL.  J.  For.  63  (1):  33-6.  6  refs. 

232  ARTIFICIAL  REGENERATION 

aszkurewicz,  A.  1973.  ESTABLISHMENT  AND  EARLY 
ROWTH  OF  POPULUS  DELTOIDES  BARTR.  Ph.D.  Dissertation, 
.  State  University,  Baton  Rouge.  XV  -I-  312  p. 

idri,  S.  M.  A.  1969.  ARTIFICIAL  REGENERATION  OF 
)PULUS    EUPHRATICA     OLIVIER.     Pakistan    J.    For.     19(2): 

S-84.  I  5  refs.  1 0  sets  of  figs.  1 
ascribes  and  illustrates  the  flowers,  fruiting  and  phenology  of  P. 

phratica,  and  nursery  techniques.  Direct  sowings  in  riverain 
rests  can   be  successfully  achieved   by   attaching  capsule-bearing 

oots  to  brush  wood  stakes  over  a  moist  soil. 


Servicio  Nacional  Forestal.  1971.  [  PROCEEDINGS  OF  THE  FIRST 
ARGENTINE  FOREST  CONGRESS  -  6  TO  II  OCTOBER,  1969. 
jPART  OF)  SESSION  A-J.)  Servicio  Nacional  Forestal,  Buenos 
Aires,  pp.  83-128.  (Es.Pt.) 

Includes  papers  on  cutting  material,  economics  of  afforestation  and 
forest  nurseries. 
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Giordano,  E.  1969.  [PRELIMINARY  OBSERVATIONS  ON  A 
COMPARATIVE  PLANTING  OF  POPULUS  DELTOIDES 
BARTR.)  Cellulosa  e  Carta  20  (3):  42-45.  )It.l 

Randall,  W.  K.  1973.  SUPERIOR  COTTONWOODS  ARE 
DEVELOPED  AT  DELTA  STATION.  Mississippi,  Agricultural  and 
Forestry  Experiment  Station  MAFES  Res.  Highlights  (Miss.  Agric. 
For.  Exp.  Stn.)  37  (7):  5-6. 

232.11 

Barrett  R.  L.,  and  Woodvine,  F.  1971.  POSSIBILITIES  FOR 
IRRIGATED  FORESTRY  IN  THE  RHODESIAN  LOWVELD.  For. 
Res.  Pap.  Rhod.  For.  Comm.  No.  1,  pp.  50.  [7  ref.  j 
Tabulates  and  discusses  data  from  138  unreplicated  trial  plots  of 
trees  from  13  genera  and  45  species  established  since  1964  under 
irrigated  conditions. 
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Eldridge,  K.  G.  1970.  POPULUS  DELTOIDES  INTRODUCTIONS. 
Aust.  For.  Dev.  Inst.  Newsletter.  December. 

232.12 

Avanzo,  E.  1972.  NURSERY  VARIABILITY  OF  BASAL  AREA 
AND  BRANCH  NUMBER  IN  POPULUS  DELTOIDES  BARTR.  IN 
CENTRAL  AND  SOUTHERN  ITALY.  In  Proceedings  of  the  Joint 
Symposia  for  Forest  Tree  Breeding  of  Genetics  Subject  Group, 
lUFRO,  and  Section  S,  Forest  Trees,  SABRAO.  Tokyo,  Japan, 
Government  Forest  Experiment  Station  of  Japan.  B-6(V),  1-5  [E.,  5 
ref.] 

In  a  study  of  731  clones  belonging  to  60  families  raised  from  seed  of 
18  American  provenances  in  two  Italian  nurseries  (Spello  and 
Ebolij,  b.a.  at  the  end  of  the  second  year  was  negatively  correlated 
with  latitude  of  provenance. 


Avanzo,   E.    1974.    [NOTES   ON   THE   VARIABILITY   OF   SOME 

PROVENANCES     OF     POPULUS     DELTOIDES     INTRODUCED 

INTO  ITALY.)   Informatore  Botanico  Italiano  6  (1);  94-100.  [It.,  8 

ref.] 

Discusses  characteristics  of  76  families  belonging  to  18  provenances, 

and    38    families    belonging    to   8   provenances,    introduced  from 

Mississippi  and  Oklahoma  respectively. 

Avanzo,  E.  1972.  [VARIATION  IN  HEIGHT  INCREMENT  AND 
SOME  LEAF  CHARACTERISTICS  OF  POPULUS  DELTOIDES 
SEEDLINGS  AS  RELATED  TO  LATITUDE  OF  ORIGIN.) 
Pubblicazioni  del  Centro  di  Sperimentazione  Agricola  e  Forestale 
11  (2);  95-117  [It.e.,  24  ref.) 

A  series  of  P.  deltoides  seedlings  in  their  second  year,  raised  from  76 
seed  sources  in  the  USA  between  30°  16'  and  44°  37'  N.,  were 
studied  at  Spello,  near  Perugia  flat  42°  58'  N.,  long.  12°  37*  E.)  in 
1968.  Tlie  correlation  with  latitude  for  the  whole  year's  growth  was 
negative.  For  planting  in  central  and  S.  Italy,  provenances  from 
below  the  39th  parallel  are  the  most  suitable. 

Avanzo,  E.  1974.  [VARIABILITY  IN  DIMENSIONS  OF  64 
PROVENANCES  OF  POPULUS  DELTOIDES  BARTR.  AND 
FACTORS  THAT  MIGHT  HAVE  INFLUENCED  THE  VARIA- 
TIONS.) Cellulosa  e  Carta  25  (5):  24-29.  (It.e.) 

Dhir,  N.  K.,  and  Mohn,  C.  A.  1974.  GROWTH  AND  FLOWERING 
OF  NC-99  COTTONWOOD  SEED  SOURCES  IN  MINNESOTA. 
Minnesota  Forestry  Research  Notes  No.  253,  4  pp.  (E.,  1  ref.) 
A  provenance  trial  with  P.  deltoides  indicated  after  7  years  that 
stock  for  planting  in  Minnesota  should  be  selected  from  populations 
north  of38°N. 

Dimitri,  L.  1971.  PAPPELN  UND  PAPPELZUCHTUNG  IN 
KANADA.  Holzzucht,  Reinbek  25(4):  37-39.  [10  Abb.,  3  Lit. 
Ang.) 

Eldridge,  K.  G.,  Rout,  A.  R.,  and  Turnbull,  J.  W.  1972.  PROVE- 
NANCE VARIATION  IN  THE  GROWTH  PATTERN  OF  POPULUS 
DELTOIDES.  Aust.  For.  Res.  5  (4):  44-50.  [1  ref.) 
Seedlings  from  the  southern  states  of  USA  retained  their  foliage 
later  in  autumn  than  northern  provenances.  By  the  end  of  that 
season  the  southern  provenances  were  markedly  superior  in  height. 


Giordano,  E.  1968.  PRELIMINARY  OBSERVATIONS  ON  A 
COMPARATIVE  PLANTATION  OF  POPULUS  DELTOIDES 
NEAR  ROME.  [Docum.)  13th  Sess.  Int.  Poplar  Comm.,  Montreal 
1968  No.  FO:CIP/13/19,  pp.  7. 

Eighteen  clones  from  Illinois  and  240  from  Mississippi,  planted  in 
1962,  grew  rapidly  at  first,  but  after  6  years  only  3  clones  exceeded 
the  control  (P.  '1-214')  in  b.a.  and  5  in  volume. 

Giordano,  E.  1974.  [PRELIMINARY  OBSERVATIONS  ON  THE 
PROVENANCES  OF  POPULUS  DELTOIDES  BARTR.  FROM 
OKLAHOMA  IN  ITALY.]    Cellulosa  e  Carta  25  (5):  30-37.  [It.e.) 

Mohn,  C.  A.,  and  Pauley,  S.  S.  1969.  EARLY  PERFORMANCE  OF 
COTTONWOOD  SEED  SOURCES  IN  MINNESOTA.  Minn.  For. 
Res.  Note  No.  207,  pp.  4. 

P.  deltoides  seedlings  from  6  sources  in  the  central  portion  of  the 
species'  range  indicated  that  high  growth  rate  of  low-latitude  sources 
was  offset  by  winter  injury,  seed  from  sources  as  low  as  38°N.  may 
be  of  use  in  Minnesota. 
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Bagley,    W.  T.    1973.    HYBRID    POPLAR    CLONES   COMPARED, 
Journal  of  Forestry  71  (1);  26-27  [E.] 

i 

Hattemer,  H.  H.,  Hinkelmann,  K.,  and  Maschning,  E.  1964.  [FIRST''h'* 
RESULTS  OF  A  FIELD  TRIAL  WITH  BLACK  POPLARtp 
HYBRIDS.)  Repr.  from  Zuchter  34  (6/7):  257-60.  5  refs.  (G.g.)  ijl*' 
Ranking  of  clones  and  the  degree  of  interaction  between  clone  and ^'"" 
site  varied  considerably.  It  is  estimated  that  a  trial  on  one  site  yieldsi 
only  15%  of  the  possible  information  on  the  value  of  the  clone.  I' 

\ 
Kaszkurewicz,  A.,  and  Thielges,  B.A.  1972.  POPULUS  IN  THEll 
LOWER  MISSISSIPPI  VALLEY:  RESEARCH  FOR  THE  FUTURE. 
LSU  For.  Note  La.  Sch.  For.  No.  99,  pp.  4.  [12  ref.) 
Discusses  the  need  for  research  on  Poplar  clones  best  adapted  to  the, 
less  fertile  sites  in  the  Mississippi  delta.  ii 

Koster,  R.  1972.  (ELEVEN  NEW  POPLAR  CLONES:  A  GUIDE.] 
Populier  9  (1):  2-7.  [Nl.] 

Krall,  J.  1971.  [POPLARS:  DATA  ON  THEIR  PHENOLOGY  AND**' 
GROWTH  IN  URUGUAY.)  Bol.  Dep.  For.  Uruguay  No.  17,  (8-18  + 
4  gphs.).  (Es.e.,  6  ref.) 

Gives  the  results  of  observations  on  a  plantation  of  P.  deltoides  cv, 
'Carolino'  and  six  clones  of  P.  X  'canadensis'  at  the  School  of 
Agronomy,  Cerro  Largo,  Uruguay. 


Mohn,     C.  A.,     and     Randall,    W.  K.     1973.     INTERACTION     OF 
COTTONWOOD   CLONES  WITH    SITE  AND  PLANTING  YEAR. 
Canadian  Journal  of  Forest  Research  3  (3):  329-332  [E.f.,  8  ref.) 
Reports  a  study  in  which  25  clones  of  P.  deltoides  were  established 
on  each  of  two  sites  in  Mississippi  in  three  successive  years. 
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Mohn,  C.  A.,    Randall,  W.  K.,   and   McKnight,   J.  S.    1970.    FOUR- 
TEEN   COTTONWOOD    CLONES    SELECTED    FOR    MIDSOUTH  |w 
TIMBER   PRODUCTION.   US   For.  Serv.  Res.  Pap.  Sth.   For.  Exp.  f  I 
Sta.  No.  SO-62,  pp.  17.  [4  ref.) 
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Pande,  D.  C.  1973.  INITIAL  PERFORMANCE  OF  POPULUS 
DELTOIDES  IN  THE  TERAI  OF  UTTAR  PRADESH,  INDIA. 
Indian  Forester  99  (1):  12-18  (E.) 

Pourtet,  J.  1964.  [THE  IMPROVEMENT  OF  POPLARS  BY 
SELECTION;  SOME  PROMISING  INTRODUCTIONS.)  Rev.  for. 
franc.  16  (10):  725-33.  4  refs.  (F.) 

Gives  the  growth  of  two  American  clones  P.  deltoides  'S.P.  1371' 
and  P.  trichocarpa  'S.P.  126'. 

Randall,  W.  K.  1973.  MISSISSIPPI  COTTONWOODS  OUT- 
PERFORM LOCAL  CLONES  NEAR  CAIRO,  ILLINOIS.  US  Forest 
Service  Research  Note,  Southern  Forest  Experiment  Station  No. 
SO-164,  3  pp.  [E.,  5  ref.] 

Reports  results  of  a  trial  at  three  locations  of  50  clones  of  P. 
deltoides. 

Randall,  W.  K.,  and  Cooper,  D.  T.  1973.  PREDICTED  GENOTYPIC 
GAIN  FROM  COTTONWOOD  CLONAL  TESTS.  Silvae  Genetica 
22  (5/6):  165-167  [E.,  10  ref.) 

Reports  studies  from  50  clones  of  P.  deltoides  planted  at  three  sites. 
The  genotype  X  environment  component  of  variance  was  as  large  as 
the  genotypic  component  for  height  growth  measured  after  one 
year,  but  in  later  years  it  was  only  half  that  of  the  genotypic 
component. 

Thielges,  B.  A.,  and  Leben,  C.  1971.  TESTING  FOR  IMPROVED 
COTTONWOOD  STRAINS.  Ohio  Rep.  Res.  Develop.  Agr.  Home 
Econ.  Natur.  Resourc.  56  (3):  38-41. 

232.2 

Baker,  J.  B.,  and   Blackmon,   B.  G.   1973.  SUMMER  FALLOWING   |si 
HELPS  ESTABLISH  COTTONWOOD  ON  OLD  FIELDS.  Mississippi 
Agricultural   and   Forestry  Experiment  Station  MAFES  Res.  High- 
lights (Miss.  Agric.  For.  Exp.  Stn.)  36  (6):  5. 

Baker,  J.  B.,  and  Blackmon,  B.  G.  1973.  SUMMER  FALLOWING 
IMPROVES  SURVIVAL  AND  GROWTH  OF  COTTONWOOD  ON 
OLD  FIELDS.  USDA  Forest  Service  Research  Note,  Southern 
Forest  Experiment  Station  No.  SO-149,  3  pp.  [E.) 
Site-preparation  treatments  included  cover  cropping  (with  winter 
rye/vetch),  deep  ploughing  (16  in  deep),  summer  fallowing  (disking 
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ur  times  between  June  and  Aug. J,   and  summer  fallowing  plus 
rbicide  (trijluralinj,  separately  or  combined. 

oadfoot,  W.  M.,   and    Bonner,  F.  T.    1966.  SOIL  COMPACTION 
Lows  EARLY   GROWTH  OF  PLANTED  COTTONWOOD.  Tree 
IKS    ant.  Notes  No.  79,  (13-4).  (4  refs.l 
m    study  showed  that  when  sandy-loam  soils  are  compacted  to  a  bulk 

nsity  of  1-60,  the  root  and  shoot  growth  of  planted  P.  deltoides 

ttings  is  considerably  retarded. 


van 


lielges,  B.  A.,  Linnartz,  N.  E.,  and  Leach,  C.  P.  1974.  BURNING 
3GGING  RESIDUE  IMPROVES  SITE  FOR  COTTONWOOD 
.ANTATIONS  .  .  .  ASH  VALUABLE.  Tree  Planters'  Notes  2  5  (4); 
S  [E.,  1  ref.) 

lielges,  B.  A.,  Linnartz,  N.  E.,  and  Leach,  C.  P.  1974.  GROWTH 
ESPONSE  OF  COTTONWOOD  ON  BOTTOMLAND  SOILS 
LTERED  BY  SLASH  BURNING.  LSU  Forestry  Notes,  Louisiana 
ate  University  &  A  &  M  College  No.  108,  3  pp.  (E.,  3  ref.] 
esents  results  of  an  investigation  into  changes  in  the  chemical 
•operties  of  a  soil  caused  by  burning  slash  and  the  resulting  effects 
I  the  growth  of  P.  deltoides. 


232.214 

oessner,  R.  A.  1972.  WEED  CONTROL  BY  HERBICIDES 
lOMOTES  GROWTH  OF  COTTONWOOD  CUTTINGS.  Tree 
anters'Notes  23  (2):  17-18.  [E.| 

232.3 

vanzo,  E.  1970.  [INCREASE  IN  HEIGHT  OF  POPULUS  DEL- 
OIDES  MARSH  IN  NURSERY  IN  FUNCTION  OF  THE 
ATITUDE  ] .  Cellulosa  e  Carta  2  1  (3):  36-38.  I  It.  ] 


232.312 


zo,  E.  1968.  OBSERVATIONS  OF  THE  SIZE  VARIATIONS 
F  THE  SEEDS  OF  POPULUS  DELTOIDES.  [Docum.]  13th  Sess. 
It.  Poplar  Comm.,  Montreal  1968  No.  FO:CIP/l  3/20,  pp.  7. 


232.314 

[cConnell,  J.  L.  1973.  ESTABLISHMENT  OF  THE  UNITED 
TATES  FOREST  TREE  SEED  CENTRE.  In  Proceedings,  12th 
outhern  Forest  Tree  Improvement  Conference.  153-156  [E.j 

232.32 

Hordano,  E.  1969.  (OBSERVATIONS  ON  NURSERY  BEHAVIOR 
•  F  POPULUS  DELTOIDES  BARTR.)  Cellulosa  e  Carta  20(3): 
1-24.  [It.l 

•ewari,  K.  M.  1970.  [BEHAVIOUR  OF  AMERICAN  POPLAR 
lUTTINGS  IN  LALKUA  RESEARCH  NURSERY.]  Indian  Forest 
6  (9):  713-714. 

232.322 

lartin,    J.  W.,    and    Carter,   M.  C.    1967.   NITROGEN    IMPROVES 

JROWTH   OF   POPULUS   DELTOIDES  NURSERY   STOCK.  Tree 

lant.  Notes  18  (3):  24-6.  [7  refs.] 

leports  on  a  study  to  determine  the  influence  of  N  growth  of  P. 

'eltoides   and   concentration    of  major  nutrient   elements   in    the 

oliage. 

'enningsfeld,  F.  1964.  [DEFICIENCY  SYMPTOMS  IN  NURSERY 
'LANTS.J  Phosphorsaure,  Essen  24(3/4):  199-212  +  14  photos). 
17  refs.  [G.g.]  H.S.B. 

discusses  trials  with  forest  species  grown  in  peat  enriched  with 
ombinations  of  nutrients  and  trace  elements. 

Jtill,  S.  M.,  Dirr,  M.  A.,  and  Gartner,  J.  B.  1974.  EFFECT  OF 
>lITROGEN  AND  COMPOSTING  ON  DECOMPOSITION  OF 
JARKS  FROM  FOUR  HARDWOOD  SPECIES.  Forest  Products 
ournal  24  (7):  54-56  [E.,  14  ref.] 

II  232.324 

Slackmon,    E.G.,   and  Gammage,  J.  L.   1971.  SIZE  OF  COTTON- 
-VOOD  NURSERY   STOCK  RELATED  TO  SEED-BED  DENSITY 
AND  ROW  SPACING.  Tree  Plant.  Notes  22  (4):  16-7.  (  1  ref.] 
The  study  reported  that  production  of  suitable  seedlings  will  be  near 
naximum  with  a  density  of  ca.  16  seedlings  I  ft -^  of  bed. 


232.328 

Anonymous.  1967.  [VEGETATIVE  PROPAGATION  TECH- 
NIQUES.] Proc.  PI.  Propag.  Soc.  17,  (113-38,  289-343).  [71  refs. 
E.M.B.] 

Avanzo,   E.   1968.  OBSERVATIONS  ON  THE  SUCCESS  VARIA- 
BILITY     OF      POPULUS     DELTOIDES     CUTTINGS     IN     THE 
NURSERY.    [Docum.]     13th    Sess.    Int.  Poplar  Comm.,  Montreal 
1968  No.  FO:CIP/13/16,  pp.  7. 
The  importance  of  early  selection  for  rooting  ability  is  stressed. 

Brown,  J.  C,  and  Carter,  M.  C.  1971.  CUTTING  ORIENTATION 
AND  ROOT  DEVELOPMENT  OF  COTTONWOOD.  Circ.  Ala. 
Agric.  Exp.  Sta.  No.  186,  pp.  9.  [7  ref.] 

P.  deltoides  were  planted  right  way  up  and  inverted,  and  grown  with 
and  without  various  auxin  treatments. 

Farmer,  R.  E.,  Jr.  1966.  ROOTING  DORMANT  CUTTINGS  OF 
MATURE  COTTONWOOD.  J.  For.  64  (3):  196-7.  3  refs. 

Frison,  G.  1967.  [TRIALS  ON  ROOTING  POPULUS  DELTOIDES 
CUTTINGS  WITH  POOR  ROOTING  ABILITY.]  Proc.  14th  Congr. 
Int.  Union  For.  Res.  Organ.,  Munich  1967  Pt.  Ill,  Sect.  22, 
(278-98).  [F.f.e.) 

Giordano,  E.  1968.  OBSERVATIONS  ON  THE  BEHAVIOUR  OF 
POPULUS  DELTOIDES  IN  THE  NURSERY.  [Docum. |  13th  Sess. 
Int.  Poplar  Comm.,  Montreal  1968  No.  FO:CIP/13/17,  pp.  7. 

Lux,  A.,  and  Luxova,  M.  1967.  DEVELOPMENT  OF  VASCULAR 
BUNDLES  IN  POPLAR  ROOTS  GROWING  ON  SHOOT 
CUTTINGS  OF  VARYING  QUALITY.  Biologia,  Bratislava  22  (3): 
166-71.  [  10  refs.  [E.e.slovak.ru.]  I. I.E.] 

McConnell,  J.  L.  1971.  THE  RAPID  EXPANSION  OF  14 
SELECTED  COTTONWOOD  CLONES.  In  Proceedings,  1  1th 
Conference  on  Southern  Forest  Tree  Improvement.  244-251  [E.,  7 
ref.] 

Ragonese,     A.  E.,      Rial     Alberti,     F.,     and     Sonvico,     V.     1972. 
[ROOTING  OF  CUTTINGS  OF  POPULUS  DELTOIDES  'I  63/51'.] 
Idia  Suplemento  Forestal  7,  69-76  [Es.e.,  4  ref,] 
Methods  tested  were  slantwise  basal  cut,  and  wedge-shaped  cut. 

Randall,  W.  K.,  and  Miller,  A.  J.  E.  1971.  MIST  PROPAGATION 
RECOMMENDED  FOR  EXPANDING  COTTONWOOD  CLONES 
RAPIDLY.  Tree  Plant.  Notes  22  (4):  9-13.  (  14  ref.] 
P.  deltoides  clones  can  be  multiplied  by  removing  6-in  green-wood 
sections  from  elongating  shoots  of  parent  plants,  placing  them  in  a 
rooting  medium,  and  spraying  them  lightly  with  a  water  mist. 


Sato,  T.   1974.  (CALLUS  INDUCTION  AND  ORGAN  DIFFEREN- 
TIATION   IN    ANOTHER   CULTURE  OF  POPLARS.]    Journal  of 
the  Japanese  Forestry  Society  56  (2):  55-62  (Jap.e.,  17  ref.] 
Describes  experiments  on  the  propagation  of  3  hybrid  Aspen  trees. 

Shipman,  R.  D.  1974.  GIBBERELLIN  AFFECTS  ROOTING  OF 
HYBRID  POPLAR  CLONE  NE-222.  Tree  Planters'  Notes  25  (1): 
19-21.  [E.,  6  ref.] 


232.41 

Frison,  G.  1972.  (STUDIES  ON  ROOTING  OF  PLANTING  STOCK 
OF  POPULUS  DELTOIDES  VAR.  DELTOIDES.]  Cellulosa  e  Carta 
23  (1  1):  29-58  (It.f.e.de.,  17  ref.| 

Maisenhelder,  L.  C,  and  McKnight,  J.  S.  1968.  COTTONWOOD 
SEEDLINGS  BEST  FOR  SITES  SUBJECT  TO  FLOODING.  Tree 
Plant.  Notes  1  9  (3):  1  5-6.  [  1  ref. ] 

Phares,  R.  E.,  and  White,  G.  1972.  LARGE  STOCK,  DEEP 
PLANTING  IMPROVE  COTTONWOOD  GROWTH  IN  UPPER 
MISSISSIPPI  VALLEY.  Tree  Planters'  Notes  23(4):  16-17  (E.,  4 
ref.] 

Schlesinger,  R.  C,  and  Nashland,  CO.  1971.  SEEDLINGS  AS 
GOOD  AS  TRANSPLANTS  FOR  COTTONWOOD  PLANTING. 
Tree  Plant.  Notes  22  (2):  23.  (5  ref.] 


Ill 


232.42 

Prison  G.  1972.  [INFLUENCE  OF  PLANTING  DEPTH  ON  THE 
ESTABLISHMENT  AND  GROWTH  OF  POPLAR  SAPLINGS.] 
Cellulosa  e  Carta  23  (3):  31-40  (It.f.e.de.,  3  ref.| 

Describes  comparative  trials  on  the  effectiveness  of  planting 
two-year-old  'poles'  of  Populus  '1-214'  (which  roots  easily)  and  P. 
deltoides  'Lux'  (sometimes  difficult  to  root)  with  an  ordinary  soil 
auger  vs.  the  French  Castelbajac  drilling  machine. 

Rakotomanampison,  M.  1971.  (THE  ESTABLISHMENT  OF 
PLANTING  TRIALS  WITH  POPULUS  DELTOIDES.)  Terre 
Malgache  No.  10,  241-251  [F.,  OAEc] 

The  development  of  suitable  plantation  techniques,  including 
complete  removal  of  laterals  at  planting  time  to  encourage  the 
leader,  weeding,  and  application  of  fertilizers,  is  discussed. 

White,  G.  1968.  A  TECHNIQUE  FOR  DEEP  PLANTING  AND 
CLEAN  CULTIVATION  OF  COTTONWOOD.  J.  For.  66  (2): 
119-22.  [4  refs.) 

232.43 

Krinard,    R.  M.     1971.     12    X     12    INITIAL    SPACING    BEST    IN 

COTTONWOOD  PLANTATIONS.  Tree  Plant.  Notes  (4):    17-9.  |1 

ref.) 

Summarizes  7  years  of  growth  data  which  indicate  that  a  12  x  12-ft 

spacing  might  be  near  optimum. 

Minckler,    L.  S.     1970.    SPACING,    THINNING    AND    PRUNING 

PRACTICES  FOR  YOUNG  COTTONWOOD  PLANTATIONS.  U.S. 

For.  Serv.  Res.  Note  Nth.  Cent.  For.  Exp.  Sta.  No.  NC-9S,  pp.  4.  [2 

refs.) 

Five  spacings  were   tested  on  1-acre  plots  of  P.  deltoides  in  three 

areas  in  S.  Illinois. 

Palashev,  I.,  Manolova,  1.,  and  Nikolov,  V.  1973.  [GROWTH  AND 
YIELD  OF  POPULUS  DELTOIDES  AT  DIFFERENT  SPACINGS 
ON  SITES  AWAY  FROM  THE  RIVERS  IN  THE  NE  PART  OF 
THE  THRACE/TUNDZHA  POPLAR  REGION.]  Gorskostopanska 
Nauka  10(1):  35-43  (Bulg.ru. e.,  14  ref.] 

Gives  details  of  the  performance  up  to  age  12  years  of  plantations 
established  at  spacings  of  2  X  2,  3  X  3,  4  X  4,  5  X  5,  and  6  X  6  in 
SE  Bulgaria. 

Tingle,  A.  C,  and   Laar,  A.  van.   1971.  THE  SILVICULTURE  OF 
POPULUS  DELTOIDES.  S.  Afr.  For.  J.  (76),  (14-8).  (5  ref.] 
Reports  results  after  3  years  of  a   thinning  experiment  in  Natal, 
where  close  spacings  are  favoured. 

232.44 

Briscoe,  C.  B.  1973.  EXTENDED  PLANTING  SEASONS  FOR 
SYCAMORE  AND  COTTONWOOD.  USDA  Forest  Service  Research 
Note,  Southern  Forest  Experiment  Station  No.  SO-160,  3  pp.  (E.j 
Seedlings  and  cuttings  of  Platanus  occidentalis  and  cuttings  of 
Populus  deltoides  were  planted  in  different  months  in  four 
consecutive  years  in  Mississippi  with  or  without  irrigation,  and 
evaluated  after  one  growing  season. 

232.5 

Blackmon,  B.  G.  197  1.  LARGE  PLANTING  HOLES  NOT  NEEDED 
FOR  COTTONWOOD  CUTTINGS  AND  SEEDLINGS  IN  MISSIS- 
SIPPI DELTA.  US  For.  Serv.  Res.  Note  Sth.  For.  Exp.  Sta.  NO. 
SO-132,  pp.  2.  (4  ref.] 

The  survival  and  height  growth  (up  to  3  years)  of  20-in  or  32-in  setts 
or  seedlings  of  P.  deltoides,  planted  in  auger  holes  9  in  wide  and  18 
or  30  in  deep,  were  similar  to  those  of  bar-planted  20-in  setts  on 
prepared  sites  on  silt  luam  or  clay. 

Kaszkurewicz,  A.  1964,  A  PRELIMINARY  TEST  OF  DEEP- 
PLANTING  COTTONWOOD  CUTTINGS.  LSU  For.  Note  La.  Sch. 
For.  No.  59,  pp.  2.  2  refs. 

Cuttings  of  P.  deltoides  were  planted  in  the  field  at  depths  of  1-6  ft. 
in  a  clay  soil.  Better  survival  and  growth  resulted  from  deep 
planting.  Cuttings  planted  at  4  ft.  produced  the  greatest  height 
growth. 

233  AFFORESTATION 

Lorio,  P.  L.,  Jr.,  and  Gatherum,  G.  E.  1965.  RELATIONSHIP  OF 
TREE  SURVIVAL  AND  YIELD  lO  COAL-SPOIL  CHARACTER- 
ISTICS. Res.  Bull.  Id.  A^iic.  Exp.  Sta.  No.  535,  (394-403).  18  refs. 


Lorio,     P.  L.,     Jr.,    and     Gatherum,    G.  E.     1966.    GROWTH    O 

EASTERN    COTTONWOOD     IN     RELATION    TO    COAL-SPGIli 

CHARACTERISTICS.    Iowa    St.    J.    Sci.    41(1):    41-53.    (12   refi 

O.R.E.] 

Height  growth   of  9-  to  19-year-old  P.  deltoides  growing  on  spot 

mounds  in  five  localities  in  Iowa  was  measured  and  correlated  wit 

various  soil  properties  and  with  foliar  nutrient  status. 

Sheikh,  M.  I.  1974.  AFFORESTATION  IN  WATERLOGGED  ANi! 
SALINE  AREAS.  Pakistan  Journal  of  Forestry  24  (2):  186-192  [E 
8  ref.  1 

Results  indicate  that,  with  site  preparation  (deep  ploughing,  use  o 
Sesbania  aegyptiaca  as  green  manure,  trenching,  flow  irrigation  am 
fertilizer  treatment),  species  can  be  grown  in  areas  affected  b_ 
waterlogging  and  areas  not  too  highly  saline. 

Simon,  M.  1964.  (THE  ESTABLISHMENT  OF  POPLAR  PLANTA 
TIONS  ON  SANDS  BY  DEEP  PITTING  AND  BORING. [  Erdesz 
Kutatas.,  Budapest  60  (1/3):  387-413.  2  refs.  [Hu.hu.ru.g.] 
Intensive  methods  were  studied  with  a  view  to  extending  planting  U\ 
the  poorer  sands  of  Hungary,  which  are  otherwise  unsuited  to  th 
hybrid  Black  Poplars. 

Toth,  J.  1965.  (THE  FOREST  ASPECT  OF  A  PLANTATION  I^ 
THE  SAHARA.]  Rev.  for.  franc.  17  (10):  674-95.  9  refs.  [F.] 


236  CARE  OF  REGENERATION  OR  PLANTATIONS 
IN  THE  INITIAL  STAGES  OF  ESTABLISHMENT 

Carter,  M.  C.  1964.  PRELIMINARY  STUDIES  ON  CHEMICAl 
WEED  CONTROL  IN  COTTONWOOD  PLANTATIONS.  Proc.  17U 
Ann.  Sth.  Weed  Conf.  (262-6).  3  refs.  O.W. 
Five  chemicals  were  tested  as  pre-emergence  and  one  as  post' 
emergence  weedkillers  in  recently  established  P.  deltoides  planta^ 
tions  on  an  Alabama  bottomland  site. 


Geyer,     W.  A.     1974.     EFFECTS    OF     WEED     CONTROL     ANd|  *' 
FERTILIZER     IN    ESTABLISHING    HARDWOOD    SEEDLINGS, 
Tree  Planters' Notes  25  (2):  3-4  (E.,  3  ref.] 


Naidenova-Yaneva,  T.  1973.  (GROWTH  AND  YIELD  OF 
POPULUS  DELTOIDES  IN  RELATION  TO  HOEING  IN  THE 
FIRST  FEW  YEARS. (  Gorskostopanska  Nauka  10(6):  33-40 
(  Bulg.ru. e.  ( 

Plantations  in  Bulgaria,  established  at  spacings  of  2  X  2  to  6  X  6m 
on  alluvial  soil,  were  hoed  0,  1,  2,  or  3  times  a  year  during  the 
growing  season  for  the  first  four  years.  Data  are  given  on  survival 
and  growth  of  the  plantations  up  to  13  years. 

236.1 

Carter,    M.  C,    and    White,    E.  H.    1971.    THE    NECESSITY    FOR 

INTENSIVE     CULTURAL     TREATMENT     IN     COTTONWOOD 

PLANTATIONS.  Circ.  Ala.   Agric.  Exp.  Sta.  No.  189,  pp.   11.  (16 

ref.] 

A    review    of  recent   research   on  P.   deltoides,    with   emphasis  on 

nutrition  and  chemical  weed  control. 


237  AMELIORATION  OF  FOREST  SITES 

Blackmon,  B.  G.,  and  White,  E.  H.  1972.  NITROGEN  FERTILIZA- 
TION INCREASES  COTTONWOOD  GROWTH  ON  OLD-FIELD 
SOIL.  USDA  Forest  Service  Research  Note,  Southern  Forest 
Experiment  Station  No.  SO-143,  5  pp.  (E.,  14  ref.] 
N(150  lb/acre  as  NH4NOS)  and  P  were  applied,  in  May  19  70,  to  a 
6-year-old  plantation  of  P.  deltoides  on  a  N-deficient  flood-plain  site 
in  Mississippi.  Volume  increment  and  foliar  N  and  P  contents,  4 
months  later,  showed  a  large  response  to  N.  There  was  no  significant 
response  to  P  alone  at  100  lb /acre. 

Broadfoot,  W.  M.  1967.  SHALLOW-WATER  IMPOUNDMENT 
INCREASES  SOIL  MOISTURE  AND  GROWTH  OF  HARD- 
WOODS. Proc.  Soil  Sci.  Soc.  Amer.  31  (4):  562-4.  (S  refs.] 

Garbaye,  J.  1974.  (FIRST  RESULTS  OF  A  FERTILIZER  EXPERI- 
MENT WITH  POPULUS  TRICHOCARPA  'FRITZI  PAULEY'  ON  A 
FOREST  SOIL  WITHOUT  A  WATER  TABLE  IN  EASTERN 
FRANCE.)    Revue   Forestiere  Francaise  26  (5):  379-387  (F.,  3  ref.) 
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Rasson,  F.  L.,  Attoe,  O.  J.,  and  Boyle,  J.  R.  1970.  EFFECT  OF 
GIBBERELLIC  ACID  IN  FERTILIZER  PACKETS  ON  GROWTH 
OF  COTTONWOOD  AND  SILVER  MAPLE.  Proc.  Soil  Sci.  Soc. 
Amer.  34  (5):  826-8.  [  12  refs.) 

237.6 


Cone,  B.  W.  1972.  ECONOMIC  FEASIBILITY  OF  AN  INTE- 
GRATED COTTONWOOD  PLANTATION  UTILIZING  A 
NUCLEAR  POWER  REACTOR.  Journal  of  Forestry  70(10): 
620-623.  |E.,4  ref.| 

24  TENDING  OF  STANDS  AND  TREES 

242  THINNINGS 

Laar,  A.  van.  1970.  [PRELIMINARY  RESULTS  OF  A  POPLAR 
THINNING  TRIAL  IN  SOUTH  AFRICA.)  Forstwiss.  Cbl.  89(3): 
141-52.  (G.e.,  14  refs.| 

Discusses  S-year  results  of  a  trial  in  which  8-year  Populus  deltoides 
plantations  in  the  mist  belt  of  Natal  were  thinned  from  below. 

245  TENDING  OF  TREES 

Anonymous.  1974.  (CUTTING  BACK  AND  PRUNING  [POPU- 
LUS] 'FRITZI  PAULEY'.]  Revue  Forestiere  Francaise  26(3): 
229-230.  [F.] 

Brief  advice  on  the  merits  of  (Ij  cutting  back  branches  in  the 
crowns  of  young  trees  to  ensure  good  form  (not  recommended  as 
this  clone  shows  strong  apical  dominance),  and  (2)  pruning  (which 
should  be  done  annually  from  the  third  or  fourth  year  after 
planting). 

Sachsse,  H.  196S.  [INVESTIGATION  ON  THE  EFFECT  OF 
PRUNING  ON  THE  FORMATION  OF  COLOURED  HEARTWOOD 
AND  TENSION  WOOD  IN  SOME  POPLAR  VARIETIES.]  Holz 
Roh-  u.  Werkstoff  23  (1  1):  425-34.  31  refs.  jG.g.e.]  P.R. 
Pruning  caused  an  increase  in  the  %  of  dark  heartwood  and  of 
tension  wood.  This  disadvantage  should  be  taken  into  account  when 
deciding  the  intensity  and  duration  of  pruning. 

Woessner,  R.  A.  1972.  EPICORMIC  SPROUTING  OF  EASTERN 
COTTONWOOD  CLONES  AFFECTED  BY  PRUNING  DATE.  Tree 
Planters'  Notes  23  (3):  12.  [E.,  3  ref.] 


Results  indicated  that  maximum  sprouting  occurred  after  pruning  in 
March  (average  8.9  sprouts  up  to  a  height  of  4  ft)  and  minimum 
after  May  pruning  (average  1.9). 

26  COMBINATIONS  OF  FORESTRY  WITH 
AGRICULTURE 

262  FUEL  AND  FODDER 
FORESTS 

Akhtar,  M.  A.,  and  Walters,  C.  S.  1974.  DIGESTIBILITY  OF 
COTTONWOOD  BY  RUMINANT  MICROORGANISMS.  Illinois, 
Agricultural  Experiment  Station,  111.  Res.  16  (1):  17-18. 

263  IRRIGATED  FORESTS 

Kawitz,   E.,  Karschon,  R.,  and   Mitrani,  K.    1966.  GROWTH   AND 

CONSUMPTIVE     WATER     USE     OF    TWO     POPLAR     CLONES 

UNDER   DIFFERENT  IRRIGATION  REGIMES.  Repr.  from  Israel 

J.  agric.  Res.  16  (2):  77-88.  |8  refs.  [E.e.].] 

Optimum  results  were  obtained  with  the  one-week  irrigation  interval 

in  the  first  year  and  with  the  2- week  interval  from  the  second  year 

on. 

266  SHELTER  BELTS,  WINDBREAKS 

Al'-Saffar,  M.  H.  1970.  [THE  GROWTH  OF  SHELTERBELTS 
PLANTED  WITH  FAST-GROWING  SPECIES  AT  THE  L'GOV 
EXPERIMENTAL  BREEDING  STATION  IN  THE  KURSK 
REGION.]  Lesn.  Z.  13  (2):  151-4.  [Ru.] 

Presents  and  discusses  growth  data  for  Populus  balsamifera,  P. 
deltoides  and  Betula  verrucosa.  At  age  19  years,  on  very  fertile  soils, 
P.  balsamifera  and  P.  deltoides,  reached  a  mean  height  of  2 2- 2-22- 6 
in. 

Lindbo,  M.  T.,  Heintz,  R.  H.,  and  Lana,  E.  P.  1972.  A  SURVEY  OF  . 
GROWTH     AND     SURVIVAL     OF     SHELTERBELTS     IN     THE 
DOUGLAS  CREEK  RECREATION  AREA.  Research  Report,  Agri- 
cultural Experiment  Station,  North  Dakota  State  University  No.  38, 
14  pp.  [E.,  23  ref.) 

Sander,  D.  H.  1970.  SOIL  WATER  AND  TREE  GROWTH  IN  A 
GREAT  PLAINS  WINDBREAK.  Soil  Sci.  110(2):  128-35.  [11 
refs.] 


4  FOREST  INJURIES  AND  PROTECTION 


41  GENERAL  TECHNIQUE  OF  FOREST  PROTECTION. 
TYPES  OF  INJURY 

414.4 

Martin,  J.  W.,  and  Carter,  M.  C.  1966.  TOLERANCE  OF  COTTON- 
WOOD [POPULUS  DELTOIDES]  TO  CERTAIN  HERBICIDES. 
Bull.  Ala.  Agric.  Exp.  Sta.  No.  372,  pp.  17.  [28  refs.  Smry.  5  tbls.) 

42  INJURIES  FROM  INORGANIC  AGENCIES 
(EXCLUDING  FIRES) 

422  TEMPERATURE  INFLUENCES. 
INSOLATION 

Chiba,  S.  196S.  [OBSERVATIONS  ON  FROST  CRACK 
OCCURRING  IN  YOUNG  STANDS  OF  POPLARS  AND  ALDER.] 
Tech.  Note  Oji  Inst.  For.  Tree  Impr.,  Kuriyama,  Hokkaido  No.  42, 
pp.4.  [Jap.e.j 

Severe  frost  crack  in  4-year-old  Poplars  was  caused  by  temperatures 
Of  —20°  to  -30°  C.  Cracks  occurred  mainly  on  the  sides  of  trees 
exposed  to  early  afternoon  sun,  at  a  height  of  30-1  70  cm.  above 
ground. 

Johnson,  R.  L.,  and  Krinard,  R.  M.  1965.  TIPS  FOR  MANAGING 
DROUGHT-STRICKEN  COTTONWOODS  ALONG  THE  LOWER 
MISSISSIPPI  RIVER.  U.S.  For.  Serv.  Res.  Note  Sth.  For.  Exp.  Sta. 
No.  SO-24,  pp.  4.  I  2  refs.] 

A  seven-year  study  of  lower  Mississippi  river  valley  P.  deltoides 
affected  by  the  1952-56  drought  showed  that  mortality  depended 
on  proportion  of  crown  die  back  and  on  crown  size. 


Wagenbreth,  D.  1965.  [THE  OCCURRENCE  OF  TWO  LETHAL 
STAGES  DURING  HEATING  OF  POPLAR  LEAVES.]  Flora,  Jena 
1S6A  (1):  1  16-26.  14  refs.  (G.g.e.j  O.B.D. 

422.1 

Sakai,  A.  1974.  MECHANISM  OF  FROSl  RESISTANCE  IN 
HIGHLY  RESISTANT  SHOOTS.  Sov.  Plant  Physiol.  2  1  (1): 
1  13-1  17.  Ref. 

424  SOIL  CONDITIONS; 
EROSION  EFFECTS 

Hacskaylo,  J.,  and  Vimmerstedt,  J.  P.  1967.  APPEARANCE  AND 
CHEMICAL  COMPOSITION  OF  EASTERN  COTTONWOOD 
GROWN  UNDER  NUTRIENT  DEFICIENT  CONDIIIONS.  Res. 
Bull.  Ohio  Agric.  Res.  Developm.  Cent.  No.  1004,  pp.  19.  [17  refs.] 

Loucks,  W.  L.,  and  Keen,  R.  A.  1973.  SUBMERSION  TOLERANCE 
OF  SELECTED  SEEDLING  TREES.  Journal  of  Forestry  71  (8): 
496-497  [E.,  6  ref.j 

425  CHEMICAL  INFLUENCES 
(ATMOSPHERIC) 

Karnosky,  D.  F.,  and  Stairs,  G.  R.  1974.  THE  EFFECTS  OF  SO, 
ON  IN  VITRO  FOREST  TREE  POLLEN  GERMINAIION  AND 
TUBE  ELONGATION.  Journal  of  Environmental  Ouality  3(-l) 
406-409  [E.,  25  ref.  ORS] 

Kozyukina,  Zh.  T.,  and  Obraztsova,  V.I.  197J.  |(HAN(;KS  IN 
THE   FREE  AND   BOUND  AMINO  ACIDS  IN    I  LLAVbSOl 
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TREES  AND  SHRUBS  UNDER  THE  INFLUENCE  OF  THE  COKE 
AND  COAL-TAR  CHEMICAL  INDUSTRY.)  Ukrains'ku 
Botanichnu  Zhurnal  30  (3):  332-339  (Ukr.e.,  15  ref.  APB] 


429  MISCELLANEOUS 

Wilherspoon,  J.  P.,  and  Curlin,  J.  W.  1966.  RADIOSENSITIVITY 
OF  CLONES  OF  EASTERN  COTTONWOOD.  Abstr.  in  BulL  EcoL 
Soc.  Amer.  47  (3):  127-8.  [A.P.B.| 

Dormant  cuttings  of  P.  deltoides  were  given  a  Co°"  y-radiation  dose 
of  7600  rads.  Irradiated  cuttings  and  controls  were  grown  in  aerated 
nutrient  solutions  maintained  under  constant  environmental  con- 
ditions. Clones  were  scored  for  time  of  shoot  and  root  emergence, 
growth  rates,  and  biomass  production. 

44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 

441  FOREST  WEEDS 

Liddle,  J.  L.,  and  Lana,  E.  P.  1970.  EFFECTS  OF  HERBICIDES 
ON  TREE  GROWTH,  TREE  CONDITION  AND  WEED  CONTROL 
IN  SHELTERBELTS.  Research  Report,  North  Dakota  Agricultural 
Experiment  Station,  Fargo  No.  30,  pp.  13.  (21  ref.  From  abstr.  in 
Weed  Abstr.  1971  20  (4),  (No.  1619).  OW] 


Walker,  N.  1967.  GROWTH  AND  YIELD  OF  COTTONWOOD  IN 
CENTRAL  OKLAHOMA.  Bull.  Okla.  Agric.  Exp.  Sta.  No.  B-656, 
pp.  20.  [9  refs.] 

A  natural  stand  of  P.  deltoides  was  studied  from  establishment  to 
age  21 . 


443  FUNGI  AND  BACTERIA 

Castellani,  E.  1972.  [PROBLEMS  CAUSED  BY  MARSSONINA 
BRUNNEA  TO  POPULUS  DELTOIDES  AND  THEIR  SOLU- 
TIONS.] Schweiz  Pappel-arbeitsgemeinsch  Mitt  22:  2-6.  (F.| 

Grayl,  L.  E,,  Jokela,  J.  J.,  and  Wycoff,  H.  B.  1965.  BLACKSTEM 
OF  COTTONWOOD.  Plant  Dis.  Reptr.  49(10):  867-8.  [2  refs. 
I.M.I. I 

Investigations  into  'blackstem'  of  P.  deltoides  indicated  that  it  is  an 
infectious  disease  and  not  merely  the  result  of  inadequate  winter 
storage  of  cuttings. 

443.3 

Castellani,  E.  1970/1971.  [PROBLEMS  IN  POPLAR  GROWING 
POSED  BY  MARSSONINA  BRUNNEA,  AND  SOLUTIONS 
REACHED.)  Annali  dell'  Accademia  di  Agricoltura  di  Torino  113, 
45-60  [It.,  33  ref.  CGB] 

In  six  commonly  grown  Poplar  clones  exposed  to  attack  by  M. 
brunnea  over  several  years,  wood  losses  reached  45%  and  were  least 
(15%)  in  the  'Carolinian'  types. 

Chiba,  O.,  and  Takai,  S.  1966.  DISTRIBUTION  OF  l^C-SUGARS 
FROM  14c02  IN  HEALTHY  AND  LEAF-RUST-INFECTED 
POPLAR  LEAVES.  Annals  of  the  Phytopathological  Society  of 
Japan,  Tokyo  32  (1):  34-9  +  6  photos.  [  14  refs.  (E.e.jap.)  I.M.I. | 
In  three  clones  artificially  infected  with  Melampsora  larici-populina 
and  exposed  to  C1402,  radioactivity  in  the  six  sugars  detected  was 
generally  greater  in  infected  leaves  than  in  healthy  controls. 

Eldridge,  K.  G.,  Matheson,  A.  C,  and  Stahl,  W.  1973.  GENETIC 
VARIATION  IN  RESISTANCE  TO  POPLAR  LEAF  RUST.  Austra- 
lian Forest  Research  6  (2):  5  3-59  [E.,  9  ref.) 

Assessments  of  growth  of  P.  deltoides  and  intensity  of  infection  by 
Melampsora  medusae  were  made  in  a  provenance  trial  near  Sydney. 
Significant  differences  in  rust  infection  were  found,  and  most  of  the 
variance  was  between  provenances. 

Filer,  T.  H.,  Jr.  1964.  OUTBREAK  OF  CANKERS  ON  PLANTA- 
TION GROWN  COTTONWOODS  IN  MISSISSIPPI.  Plant  Dis. 
Reptr.  48  (7):  588.  I.M.I. 

Filer,  T.  H.,  Jr.  1967.  COTTONWOOD  CANKERS  CAUSED  BY 
PHOMOPSIS    MACROSPORA.    Abstr.    in    Phytopathology    57(5): 

Filer,     T.  H.,    Jr.     1967.     PATHOGENICITY     OF    CYTOSPORA, 


PHOMOPSIS  AND  HYPOMYCES  ON  POPULUS  DELTOIDES. 
Phytopathology  57  (9):  978-80.  [9  refs.| 

In  greenhouse  and  field  inoculation  tests  in  Mississippi,  C. 
chrysosperma,  P.  inacrospera  and  H.  [Fusarium  /  solani  all  caused 
cankers,  P.  macrospora  producing  most  cankers  and  C. 
chrysosperma  causing  the  highest  mortality. 

Filer,  T.  H.,  McCracken,  F.  I.,  et  al.  1971.  SEPTORIA  CANKER  ON 
NURSERY  STOCK  OF  POPULUS  DELTOIDES.  Plant  Dis.  Reptr. 
55  (5):  460-3.  [3  ref.) 

Quraishi,  M.  A.  1967.  POPULUS  EUPHRATICA  OLIVIER  AND 
ITS  FUNGAL  ENEMIES.  Pakistan  J.  For.  17  (1):  119-29.  [15  refs., 
3  photos,  11  drawings,  1  map.) 

An  account  of  the  silvicultural  characters,  ecology,  and  descriptions 
of  the  principal  pathogens  in  W.  Pakistan. 

Schoeneweiss,  D.  F.  1967.  SUSCEPTIBILITY  OF  WEAKENED 
COTTONWOOD  STEMS  TO  FUNGI  ASSOCIATED  WITH 
BLACKSTEM.  Plant  Dis.  Reptr.  51  (11):  933-5.  [5  refs.  I.M.I. ] 
Of  three  fungi  (Cytospora  chrysosperma,  Cytosporina  acharii  and 
Attentaria  sp.j  isolated  from  blackstem  cankers  on  P.  deltoides,  only 
C.  chrysosperma  colonized  stem  tissues  of  plants  weakened  by 
defoliation,  after  artificial  inoculation. 

Toole,  E.  R.  1965.  DETERIORATION  OF  HARDWOOD 
LOGGING  SLASH  IN  THE  SOUTH.  Tech.  Bull.  U.S.  Dep.  Agric. 
No.  1328,  pp.  27. 

Toole,  E.  R.  1967.  MELAMPSORA  MEDUSAE  CAUSES  COTTON- 
WOOD RUST  IN  LOWER  MISSISSIPPI  VALLEY.  Phytopathology 
57  (12):  1361-2.  [5  refs.) 

Inoculation  tests  at  Stoneville,  Miss.,  on  Larix  decidua,  L.  occi- 
dentalis  and  L.  laricina,  and  reinoculation  tests  on  Populus 
deltoides,  confirmed  that  the  pathogen  involved  was  M.  medusae. 

Toole,  E.  R.  1968.  WETWOOD  IN  COTTONWOOD.  Plant  Dis. 
Reptr.  52  (10):  822-3.  [2  refs.) 

In  13  stands  along  the  Mississippi  River  between  Vicksburg  and 
Memphis,  86%  of  the  Populus  deltoides  )  6  in.  in  diam.  contained 
wetwood,  which  had  a  higher  moisture  content  and  pH  than  normal 
sap  wood. 

Wagenbreth,  D.  1968.  [THE  EFFECT  OF  HEAT  SHOCK  ON  THE 
SUSCEPTIBILITY  OF  POPLAR  LEAVES  TO  RUST.)  Phytopath. 
Z.  61  (1):  87-97.  [36  refs.  (G.g.e.)  O.R.S.) 

Treatment  of  attached  leaves  of  Populus  deltoides  X  P.  simonii  for 
90  sec.  at  42-5-45°  C.  increased  their  susceptibility  to  attack  by 
Melampsora  larici-populina,  whereas  treatment  at  47-5-50°  gave 
increased  or  sometimes  absolute  resistance  to  the  rust,  lasting  ca.  10 
days,  and  inhibited  transpiration  for  3  days. 

Walker,  J.,  and  Hartigan,  D.  1972.  POPLAR  RUST  IN  AUSTRA- 
LIA. Australian  Plant  Pathology  Society  Newsletter  1  (1):  3.  [E., 
From  Review  of  Plant  Pathology  51,  4398.) 

Ward,  i.e.,  Kuntz,  J.  E.,  and  McCoy,  E.  M.  1969.  BACTERIA 
ASSOCIATED  WITH  'SHAKE'  IN  BROADLEAF  TREES.  Abstr.  in 
Phytopathology  59  (8):  1056. 

Zala3ky,H.  1965.  ADDITIONAL  HOSTS  OF  DIPLODIA  TUMEFA- 
CIENS  (SHEAR)  ZALASKY  (MACROPHOMA  TUMEFACIENS 
SHEAR).  Repr.  from  Plant  Dis.  Reptr.  49  (1):  50.  3  refs. 

Zalasky,  H.,  Fenn,  O.  K.,  and  Lindquist,  C.  H.  1968.  REACTION 
OF  POPLARS  TO  INFECTION  BY  SEPTORIA  MUSIVA  AND 
DIPLODL\  TUMEFACIENS  AND  TO  INJURY  BY  FROST  IN 
MANITOBA  AND  SASKATCHEWAN.  Plant  Dis.  Reptr.  52(11): 
829-33.  [  17  refs.) 

Disease  incidence  varied  from  very  low  to  very  high  in  28  Populus 
clones  which  were  artificially  inoculated  with  D.  [Macrophoma] 
tumefaciens. 

444  VIRUS  DISEASES 

Boccardo,  G.,  Luisoni,  E.,  and  Lovisolo,  O.  1973.  CHARAC- 
TERISATION OF  AN  ITALIAN  ISOLATE  OF  POPLAR  MOSAIC 
VIRUS.  In  Abstracts  of  Papers,  2nd  International  Congress  of  Plant 
Pathology,  Minneapolis.  0928  [E.) 

The  main  symptoms  were  bright  mosaic,  necrosis  of  midribs,  and 
growth  reduction.  The  virus  (morphologically  in  the  Carlavirus 
group)  was  sap-transmitted  to  several  herbaceous  plants.  Purification 
of  the  virus  is  described. 
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eontovyc,  R.,  and  Gemersky,  V.  1965.  (ATTACK  ON  VARIOUS 
ULTIVARS  BY  POPLAR  MOSAIC  VIRUS  IN  SLOVAKIA  IN 
?62.]  Lesn.  Cas.,  Praha  11(7):  649-54.  (12  refs.  (Slovak. - 
ovak.ru. e. g. f.j .] 

he  most  resistant  cultivars  were  Populus  X  canadensis  cvs.  '1-214', 
iarilandica'  and  'Wislizenii'  and  P.  deltoides  var.  monilifera. 

avratil,  S.,  and   Boyer,  M.  G.   1968.  THE  IDENTIFICATION  OF 
fii    OPLAR    MOSAIC    VIRUS   IN    CANADA.   Canad.   J.  Bot.  46  (5): 
22-3.  [16  refs.O.R.S.] 

he  virus  was  isolated  from  Populus  deltoides  subsp.  angulata  grown 
om  cuttings  derived  from  a  tree  imported  in  1902  from  Berlin, 
he  mosaic  appeared  to  be  identical  with  the  European  form. 

avratil,     S.,     and     Boyer,     M.G.     1972.     ULTRASTRUCTURAL 

HANGES  IN  LEAF  TISSUE  OF  POPULUS  DELTOIDES  SUBSP. 

JMGULATA   AIT.  INFECTED  WITH   POPLAR  MOSAIC  VIRUS. 

U    anadian  Journal  of  Forest  Research  2  (3):  308-312.  [E.f.,  23  ref.| 

45  DAMAGE  BY  ANIiVIALS 

451  MAMMALS 

rinard,  R.  M.  1973.  COTTONWOOD  RECOVERS  FROM  DEER 
IROWSING.  Tree  Planters'  Notes  24  (2):  37-38.  (E.j 
"rees  of  P.  deltoides  in  a  plantation  in  Mississippi,  that  had  been 
eavily  browsed  in  their  first  year,  grew  rapidly  in  the  second 
iason,  during  which  weeds  were  controlled  and  deer  excluded. 
fost  terminals  were  beyond  the  reach  of  deer  at  the  end  of  the 
jason.  Only  where  mortality  has  been  extremely  heavy  is  ploughing 
nder  and  replanting  advantageous. 

453  INSECTS 

k^brahamson,  L.  P.,  and  Newsome,  L.  1972.  TREE  AGE 
NFLUENCES  TRUNK  BORER  INFESTATIONS  IN  COTTON- 
WOOD PLANTATIONS.  Forest  Science  18(3):  231-232.  [E.,  1 
f.l 

Lbrahamson,  L.  P.,  Newsome,  L.,  and  Bouler,  T.  P.  1973. 
lPPLICATOR  for  granular  SYSTEMIC  INSECTICIDES  IN 
POTTONWOOD  NURSERIES  AND  PLANTATIONS.  USDA  Forest 
ervice  Research  Note.  Southern  Forest  Experiment  Station  No. 
|lO-165,  2  pp.  [E.j 

kibasov,  K.  A.  1971.  [APHID  PESTS  OF  THE  DESERT  POPLAR 
POPULUS  EUPHRATICAj  IN  (S.  ANDj  SE  KAZAKHSTAN 
APHIDINEA).j  Trudy  Instituta  Zoologii,  Akademiya  Nauk 
Cazakhskoi  SSR  50,  18-20.  [Ru.,  6  ref.j  From  Review  of  Applied 
Intomology,  A  62,  2613. 

In  account  of  the  biology  of  three  aphids  that  do  considerable 
amage  in  epidemic  years. 

Jaker,  B.  H.  1970.  OCCURRENCE  OF  MALACOSOMA 
NCURVUM  DISCOLORATUM  IN  ZION  CANYON,  UTAH 
LEPIDOPTERA:  LASIOCAMPIDAE).  Pan-Pacific  Entomologist 
^6  (1):  27-33.  [E.,  5  ref.j 

Jrown,  L.  R.,  and  Eads,  CO.  1969.  UNNAMED  AND  LITTLE- 
CNOWN  INSECTS  ATTACKING  COTTONWOOD  IN  SOUTHERN 
CALIFORNIA.  J.  Econ.  Ent.  62  (3):  667-74.  (5  refs.j 

Foster,  J.E.  1973.  SYSTEMIC  INSECTICIDES  EFFECTIVE 
V.GAINST  POPLAR  TENTMAKER  IN  COITONWOOD  PLANTA- 
TIONS. Tree  Planters'  Notes  24  (1):  33-34.  (E.,  3  ref.j 

:oster,  J.  E.,  Merrifield,  R.  G.,  and  Woessner,  R.  A.  1972. 
EVALUATION  OF  FOUR  SYSTEMIC  INSECTICIDES  AGAINST 
THE  COTTONWOOD  TWIG  BORER.  Journal  of  Economic 
Lntomology  65  (2):  612-613.  |E.,  4  ref.j 

Dennis,  C.  J.  1974.  MORE  ABOUT  THE  BUFFALO  TREEHOPPER 
)N  A  MISSISSIPPI  RIVER  ISLAND  (HOMOPTERA:  MEM- 
JRACIDAE).  Entomol.  News  85  (1):  29-30. 

liagne,  R.  J.  1966.  A  NEW  SPECIES  OF  PRODIPLOSIS 
DIPTERA:  CECIDOMYIIDAE)  FOUND  IN  LEAF  CURLS  ON 
•OPULUS  DELTOIDES.  Ann.  Ent.  Soc.  Amer.  59(6):  1154-7.  [4 
efs.  O.R.S.j 

iead,  R.  B.,  and  Neel,  W.  W.  1973.  THE  COTTONWOOD  LEAF 
BEETLE:  OBSERVATIONS  ON  THE  BIOLOGY  AND  REPRO- 
DUCTIVE   POTENTIAL   IN    MISSISSIPPI.   Journal    of  Economic 


Entomology  66  (6):  1327-1328.  [E.,  2  ref.j 

Reports   of  a   study   of  the  fecundity   (on  Populus  deltoides)  of 

overwintered  females  of  Chrysomela  scripta:  results  suggest  a  greater 

reproductive  potential  in  the  S.  than  that  reported  in  the  N.  of  the 

USA. 

Hepburn,  G.  A.  1964.  REVIEW  OF  FOREST  AND  TIMBER 
INSECTS  IN  SOUTH  AFRICA.  Technical  Communication,  Depart- 
ment of  Agricultural  Technical  Services,  Pretoria  No.  12,  (5  2-7) 
(E.j  I.I.E. 

Hepburn,  G.  A.,  Prinsloo,  H.,  and  Loedolff,  J.  1966.  LOBOBUNEA 
EPITHYRENA  M.  &  W.  (ORDER  LEPIDOPTERA,  FAMILY 
SATURNIIDAE),  A  POTENTIAL  PEST  OF  EXOTIC  PLANTA- 
TIONS. Bosb.  Suid-Afr.  (6),  (65-78  +  2  plates).  [2  refs.  [E.e.afr.j.j 
This  moth  occurs  from  Zanzibar  to  Durban  and  in  N.  and  E. 
Transvaal. 

Kristek,  J.  1968.  (THE  INSECT  FAUNA  OF  POPLARS:  SPECIES 
FOUND  IN  THE  PITH  OF  DEAD  STEMS.  1  Acta  Univ.  Agric,  Brno 
(Fac.  Silv.)  37  (1):  37-41  -h  4  plates.  [Cz.e.g.,  9  refs.j 
Gives  brief  illustrated  notes  on  16  species  of  Hymenoptera  found  in 
103  of  a  total  of  229  dead  stems  collected  from  a  2-year  plantation 
of  Populus  deltoides  var.  monilifera. 

Maiek,  R.  B.  1969.  POPULATION  FLUCTUATIONS  AND 
OBSERVATIONS  OF  THE  LIFE  CYCLE  OF  XIPHINEMA 
AMERICANUM  ASSOCIATED  WITH  COTTONWOOD  (POPULUS 
DELTOIDES)  IN  SOUTH  DAKOTA.  Helminthol  Soc.  Wash.  Proc. 
36  (2):  270-274. 

Morris,  R.  C.  1967.  BIOLOGY  OF  GYPSONOMA  HAIMBA- 
CHIANA  (LEPIDOPTERA:  OLETHREUTIDAE),  A  TWIG  BORER 
IN  EASTERN  COTTONWOOD  [POPULUS  DELTOIDES  |.  Ann. 
Ent.  Soc.  Amer.  60  (2):  423-7.  [8  refs.  O.R.S.j 

G.  haimbachiana  causes  serious  stunting,  forking  and  other  mal- 
formations in  P.  deltoides,  especially  young  trees,  from  Ontario  to 
Mississippi. 

Neel,  W.  W.  1969.  COMPARISON  OF  SYSTEMIC  INSECTICIDES 
BY  DIP  TREATMENTS  FOR  CONTROL  OF  THE  COTTONWOOD 
LEAF  BEETLE.  J.  Econ.  Ent.  62  (1):  265-7.  (1  ref.j 
Survival  of  Chrysomela  scripta  larvae  on  P.  deltoides  cuttings  treated 
with  various  insecticides  showed  that  the  most  effective  were 
disulfoton,  phorate  and  carbofuran. 

Payne,  T.  L.,  and  Stewart,  J.E.  1971.  EVIDENCE  FOR  A  SEX 
PHEROMONE  IN  THE  COTTONWOOD  TWIG  BORER.  J.  Econ. 
Ent.  64  (4):  987-8.  (5  ref.j 

Describes  field  experiments  with  Gypsonoma  haimbachiaita  (a  pest 
of  Populus  deltoides)  on  the  response  of  6s  and'is  to  traps  baited 
with  either  live  or  dead  virgin  9j,  or  live  virgin  6s. 

Payne,  T.  L.,  Woessner,  R.  A.,  and  Mastro,  V.  C.  1972.  EVALUA- 
TION OF  COTTONWOOD  CLONAL  SELECTIONS  FOR 
RESISTANCE  TO  COTTONWOOD  TWIG  BORER  ATTACK. 
Journal  of  Economic  Entomology  65  (4):  I  178-1  1  79.  [E.,  7  ref.j 
Presents  data  on  the  incidence  of  attack  by  Gypsonoma  haimba- 
chiana on  36  clones  of  P.  deltoides  and  clone  NE  316. 

Stewart,  J.  W.,  and  Payne,  T.  L.  1972.  PARASITES  AND 
PREDATORS  OF  THE  COTTONWOOD  TWIG  BORER 
[GYPSONOMA  HAEMBACHIANAI  IN  TEXAS  [ON  POPULUS 
DELTOIDESI.  Environmental  Entomology  1  (5):  669-670.  (E.,  3 
ref.j   From  Review  of  Applied  Entomology,  A  61 ,  1264. 

Vivani,  W.    1965.   [SELECTION  OF  FOREST  PLANTING  STOCK 

FOR     RESISTANCE     TO     INSECT     DAMAGE     IN     SOUTHERN 

EUROPE,  j  Monti  e  Boschi  1  6  (4):  45-51.  11  refs.  ( It.  j 

A    general    review   of  the  problem  of  fmding  resistant  strains  of 

species  already  in  use  and  introducing  new  species  resistant  to  insect 

damage. 

Woessner,  R.  A.,  and  Payne,  T.  L.  1971.  AN  ASSESSMENT  OF 
COTTONWOOD  TWIG-BORER  ATTACKS.  Proceedings,  11th 
Conference  on  Southern  Forest  Tree  Improvement  (98-107).  [E.,  5 
ref.j 


459  OTHER  ANIMALS 

Massey,  C.  L.,  and  Hinds,  T.  E.  1970.  NEMATODES  FROM  ASPEN 
CANKERS    IN    COLORADO    AND    NEW    MEXICO.    Repr.    from 
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Canad.  J.  Zool.  48  (1):  97-108.  [9  refs.] 

Nematodes  were  discovered  in  the  necrotic  tissues  of  Cenangium 


and   Ceratocystis   cankers   of  P.    deltoides  during   studies  on   tl   mj. 
etiology  of  these  canker  diseases  in  Colorado. 


5  FOREST  MENSURATION 


52  MEASUREMENTS  OF  STEM 

DIMENSIONS  AND  VOLUME  OF 

TREES,  STANDS,  FORESTS  AND  TIMBER 

Grigorasenko,  I.  A.,  and  Babaev,  A.  1968.  |MENSURATIONAL 
ASPECTS  OF  RIPARIAN  WOODLANDS  (IN  SOVIET  CENTRAL 
ASIA].]  Probl.  Osvoenija  Pustyn  No.  4,  (58-64).  [[Ru.e.l  From 
abstr.  in  Referat.  Z.,  Moskva  1969  (5.56.128).  [Ru.|  N.L.L.] 
Describes  a  study  of  P.  diversifolia  stands  in  the  Murgab  valley. 
Variation  in  tree  age  and  in  stem  taper  was  considerable. 

524  DETERMINATION  OF  THE 
VOLUME  OF  TREES  AND  STANDS 

Grosscurth,  W.  1974.  SIND  PAPPELSORTEN-PRUFUNGEN 
NOTWENDIG?  GEGENDARSTELLUNG  ZU:  "KRITIK  UND 
ENTFALSCHUNG  FINER  DISSERTATION"  VON  R.  MULLER. 
2.  TEIL.  Forstpflanzen-Forstsamen,  Strassenhaus  14  (4):  101-104. 
[1  Tab.,  6  Lit.  Ang.] 


524.2 

Carter,  M.  C,  and  White,  E.  H.  1971.  DRY  WEIGHT  AND 
NUTRIENT  ACCUMULATION  IN  YOUNG  STANDS  OF 
COTTONWOOD  (POPULUS  DELTOIDES  BARTR.).  Circ.  Ala. 
Agric.  Exp.  Sta.  No.  190,  pp.  14.  [  19  ref.j 

Dry-matter  production  did  not,  however,  appear  to  be  closely 
related  to  site  quality  over  the  range  of  sites  studied.  Nutrient 
concentrations  varied  with  crown  class  and  position  in  the  crown, 
and  generally  exceeded  the  values  reported  for  conifers. 


524.3 

Gusejnov,  A.M.,  Gusejnova,  L.  A.,  and  Sadyhov,  N.  A.  1968. 
[TAPER  AND  VOLUME  TABLES  FOR  'CANADIAN  POPLAR'  IN 
AZERBAIJAN.)   Lesn.  Z.,  Arhangel'sk  11  (5):  36-9.  [1  ref.  [Ru.|.| 


Mohn,  C.  A.,  and  Krinard,  R.  M.  1971.  VOLUME  TABLES  FOR 
SMALL  COTTONWOODS  IN  PLANTATIONS.  U.S.  For.  Serv.  Res. 
Note  Sth.  For.  Exp.  Sta.  No.  SO-1  13,  pp.  4. 


Tingle,  A.  C.  1966.  SILVICULTURE,  VOLUME  AND  YIELD  OF 
POPULUS  DELTOIDES.  Annale  Universiteit  van  Stellenbosch  41 
A  (10):  473-5  16  +  3  dgms.,  3  tbls.).  [29  refs.) 


Woessner,  R.  A.  1973.  STEM  VOLUME  ESTIMATION  IN  YOUNG 
COTTONWOOD  CLONES  -  WHICH  EQUATION?  In  Proceedings, 
12th  Southern  Forest  Tree  Improvement  Conference.  270-275.  [E., 
5  ref.  I 

Stem  form  characteristics  were  studied  in  9  clones  and  a  'nursery- 
run  lot'  of  P.  deltoides,  32  to  42  ft.  tall.  Differences  in  o.b.  form 
quotient  were  closely  related  to  differences  in  bark  thickness 
between  clones. 


53  SPECIAL  MEASUREMENTS  OF 

TREES  AND  STANDS  (CROWN 

DIMENSIONS,  STAND  DENSITY,  ETC.) 

Madgwick,  H.A.I.  1965.  COMMENT  ON  THE  PAPER  "SOW 
SIZE  AND  SHAPE  RELATIONSHIPS  BETWEEN  TREE  STEN 
AND  CROWNS".  Iowa  St.  J.  Sci.  40  (1):  99-100.  1  ref. 

54  ASSESSMENT  OF  SITE  QUALITY 

Broadfoot,  W.  M.  1969.  PROBLEMS  IN  RELATING  SOIL  TO  SIT 
INDEX  FOR  SOUTHERN  HARDWOODS.  For.  Sci.  15  (4):  354-6 
[20  refs.  I 

■So/7  characters  were  determined  for  739  0-2-acre  plots  from  s 
States  in  the  southern  U.S.A.,  and  these  were  correlated  with  ai 
and  height  growth.  Relations  between  site  index  and  soil  characte 
were  determined  graphically  and  by  multiple  regression.  None  of  tl 
derived  equations  predicted  site  index  with  sufficient  accuracy  ft 
investment  planning. 

Broadfoot,  W.  M.  1970.  TREE-CHARACTER  RELATIONS  I 
SOUTHERN  HARDWOOD  STANDS.  U.S.  For.  Serv.  Res.  Note  St 
For.  Exp.  Sta.  No.  SO-98,  pp.  7.  [2  refs.) 
Site  index,  b.a.,  d.b.h.,  number  of  16-ft.  logs,  butt-log  grade,  trt 
vigour,  and  incidence  of  insect  attack  on  stems  are  compared. 

56  INCREMENT;  DEVELOPMENT  AND 
STRUCTURE  OF  STANDS 

Bonilla,  J.  A.,  et  al.  1964.  [FOURTH  CONTRIBUTION  O 
FOREST  MENSURATION:  ESTIMATION  OF  INCREMENT  AN 
YIELD  OF  SOME  FOREST  SPECIES,  RECORDED  IN  TH 
DEPARTMENT  OF  PAYSANDU.)  Bol.  Dep.  For.  Uruguay  No.  1 
(16-22).  [Span.] 

Bonilla,  J.  A.  1965.  [EIGHTH  CONTRIBUTION  ON  FORES 
MENSURATION:  GROWTH  OF  PINES,  EUCALYPTS  AN 
SALICACEAE  IN  URUGUAY.)  Bol.  Dep.  For.  Uruguay  No.  1^; 
(1-9).  17  refs.  [Span. span. e.) 

Stamenkovic,     V.,     and     Miscevic,     V.     1971.     [COMPARATIV. 

INVESTIGATIONS  ON  DIAMETER   INCREMENT  OF  VARIOU 

FOREST    TREE   SPECIES.)    Sumarstvo   24(7/8):    3-14.    [Sh.e 

ref.) 

Compares  results  of  measurements  of  diameter  increment  with  a. 

Arnberg  dendrometer  and  a  band  dendrometer. 


58  SURVEYING  AND  MAPPING. 
AERIAL  SURVEY 

Olson,  C.  E.,Jr.  1970.  SEASONAL  CHANGE  IN  FOLIA, 
REFLECTANCE  OF  FIVE  BROADLEAVED  FOREST  TRE! 
SPECIES.  Abstr.  of  thesis,  in  Dissert.  Abstr.  int.  31  B  (5):  2397-. 
[Order  No.  70-21,744.  Price:  M.  $4.00;  x.$6.00.  pp.  125.  ORS) 
Discusses  the  results  of  a  study  in  Illinois  in  1962  on  reflectanc 
from  foliage  in  five  broadleaved  and  two  coniferous  plantations  i 
relation  to  season  and  moisture  stress. 


6  FOREST  MANAGEMENT 


64  FORESTRY  AS  A  BUSINESS: 
GENERAL 

Ellertsen,  B.  W.,  and  Rogers,  L.  1965.  GUIDE  TO  PLANNING 
FARM  FORESTRY  ACTIVITIES  ON  COASTAL  PLAIN 
ASSOCIATED  SOILS  IN  WEST  TENNESSEE  AND  ADJOINING 
AREAS.  Division  of  Forestry  Development,  Tennessee  Valley 
Authority,  Norris,  Tenn.  pp.  44.  ( 10  refs.) 


65  SPECIAL  BUSINESS  PROBLEMS  OF 
TIMBER-GROWING 

Sinden,   J.  A.    1970.    POPLAR   GROWING  AND  FARM  ADJUST 
MENT    ON    THE    NORTH    COAST    OF    NEW    SOUTH    WALES 
Review  of  Marketing  and  Agricultural  Economics,  Sydney  38  (3; 

12  1-38.  I  From  abstr.  in  World  agric.  Econ.  rural  Sociol.  Abstr.  197 

13  (1),  (No.  1237).] 
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Walker,  N.  1969.  ECONOMIC  AND  MANAGEMENT  MODELS 
FOR  COTTONWOOD  IN  CENTRAL  OKLAHOMA.  Bull.  Okla. 
Agric.  Exp.  Sta.  No.  B-664,  pp.  18.  |  8  refs.| 

Production  in  thinned  and  unthinned  P.  deltoides  stands  in  central 
Oklahoma  was  studied  over  a  22-year  period. 

651  CALCULATION  OF 
COSTS  AND  PROFITABILITY 

Laar,    A.  van,   and   Tingle,  A.  C.    1965.  ECONOMIC  ASPECTS  OF 


POPLAR  GROWING  FOR  MATCHWOOD  PRODUCTION.  S.  Afr. 
For.  J.  No.  53,  (14-24).  2  refs. 


651.7 

Tingle,  A.  C,  and  Laar,  A.  van.  1972.  THE  ECONOMICS  OF 
THINNINGS  IN  POPLAR  PLANTATIONS.  Mededeling,  Eakulteit 
van  Bosbou,  University  of  Stellenbosch  No.  31,  18  pp.  [E.] 


7  MARKETING  OF  FOREST  PRODUCTS. 
ECONOMICS  OF  FOREST  TRANSPORT  AND  THE  WOOD  INDUSTRIES 

Barger,  R.  L.,  and  Ffolliott,  P.  L.  1971.  PROSPECTS  FOR 
COTTONWOOD  UTILIZATION  IN  ARIZONA.  Progr.  Agr.  Ariz. 
23  (3):  14-16. 

8  FOREST  PRODUCTS  AND  THEIR  UTILIZATION 


81  WOOD  AND  BARK:  STRUCTURE 
AND  PROPERTIES 

811  STRUCTURE.  IDENTIFICATION 

Larson,  P.  R.,  and  Isebrands,  J.  G.  1974.  ANATOMY  OF  THE 
PRIMARY-SECONDARY  TRANSITION  ZONE  IN  STEMS  OF 
POPULUS  DELTOIDES.  Wood  Sci.  Technol.  8  (1):  1  1-26.  Ref. 

811.1/2 

Necesany,  V.  1969.  THE  EFFECT  OF  LIGHT  DEFICIENCY  ON 
THE  FORMATION  OF  SECONDARY  XYLEM.  Wood  Sci. 
Technol.,  N.Y.  3  (2):  100-8.  (  19  refs.  [E.e.g.|.| 


811.1 

Balatinecz,  J.  J.,  and  Farrar,  J.  L.  1966.  PATTERN  OF  RENEWED 
CAMBIAL  ACTIVITY  IN  RELATION  TO  EXOGENOUS  AUXIN 
IN  DETACHED  WOODY  SHOOTS.  Repr.  from  Canad.  J.  Bot. 
44  (8):  1  108-10  +  1  plate.  |6  refs.| 

Farrar,  J.  L.  1970.  DOWNWARD  MOVEMENT  OF  AUXIN  AND 
CAMBIAL  ACTIVITY  IN  LONG  STEM  CUT  ITNGS  OF  SEVERAL 
HARDWOODS.  Extr.  from  Rep.  Res.  For.  Bot.  Glendon  Hall.  Fac. 
For.  Univ.  Toronto  1969/70,  (9). 
Experiments  were  made  on  disbudded  50-cm  dormant  cuttings, 
treated  with  IBA  at  the  upper  end;  some  controls  had  the  top  two 
buds  left. 

Isebrands,  J.  G.  1970.  CELLULAR  VARIATION  WITHIN  THE 
WOOD  OF  EASIERN  COTTONWOOD.  Abstr.  of  thesis,  in  Dissert. 
Abstr.  int.  30B  (1  1):  4875.  {Order  No.  70-7707.  pp.  208.  ORSj 
The  within-tree  variation  of  vessel,  ray  and  fibre  %  per  unit  area, 
cross-sectional  fibre  dimensions,  sp.  ^r.,  fibre  length,  and  number  of 
vessels  per  unit  area  was  measured  at  different  points  vertically  and 
I  radially  in  two  trees. 


PROPORTION    OF    WOOD    ELEMENTS 
COTTONWOOD.      Wood      Science      5  (2): 


Isebrands,    J.  G.     1972. 

WITHIN      EASTERN 

139-146.  |E.,  17  ref.) 

A  study  of  samples  removed  from  discs  cut  at  1 -foot  intervals  from 

the   stem    of  two    21 -year-old   dominant  Populus   deltoides    trees 

indicated  the  existence  of  systematic  variation  in  the  proportions  of 

the  various  wood  elements. 

Isebrands,  J.  G.,  and  Larson,  P.  R.  1973.  SOME  OBSERVATIONS 
ON  THE  CAMBIAL  ZONE  IN  COTTONWOOD.  lAWA  Bulletin  No. 
3,  3-1  1.  (E.,  14  ref.l 
[ji  I  Describes,  with  8  photomicrographs,  studies  of  the  cambial  zone  of 
Populus  deltoides  made  with  a  light  microscope,  using  preparation 
techniques  recently  developed  for  the  electron  microscope,  and 
bright- field,  phase-contrast,  polarized-light  and  interference 
microscopy. 


Scurfield,  G.,  Michell,  A.  J.,  and  Silva,  S.  R.  1973.  CRYSTALS  IN 
WOODY  STEMS.  Botanical  Journal  of  the  Linnean  Society  66  (4): 
277-289  +  7  pi.  (E.,  38  ref.  OBDj 

Scanning  electron  microscopy  was  used  to  study  the  location  and 
form  of  crystals  in  the  stems  of  40  species  of  woody  perennials. 

Whitmore,  F.  W.  1968.  AUXIN  AND  CELL  WALL  FORMATION 
IN  THE  CAMBIAL  DERIVATIVES  OF  PINE  AND  COTTON- 
WOOD. For.  Sci.  14  (2):   197-205.  (25  refs.) 

lAA  stimulated  the  incorporation  of  sugar  into  walls  of  cambial 
derivatives  of  P.  deltoides  trees. 

Wilcox,  J.  R.,  and  Farmer,  R.  E.,  Jr.  1968.  VARIATION  IN  FIBER 

LENGTH     OF     EASTERN     COTTONWOOD     IN     IHE     LOWER 

MISSISSIPPI  VALLEY.  Tappi  5  1  (12):  574-6.  |  10  refs.j 

Most  of  the   variation  was  associated  with  individual  trees  within 

stands. 

811.158 

Isebrands,  J.  G.,  and  Bensend,  D.  W.  1972.  INCIDENCE  AND 
STRUCTURE  OF  GEL.-VTINOUS  FIBERS  WITHIN  RAPID- 
GROWING  EASTERN  COTTONWOOD.  Wood  and  Fiber  4(2): 
61-71.  (E.,  23  ref.) 

811.2 

Kaeiser,  M.,  and  Boyce,  S.  G.  1965.  THE  RELATIONSHIP  OF 
GELATINOUS  FIBERS  TO  WOOD  STRUCTURE  IN  EASTERN 
COTTONWOOD  (POPULUS  DELTOIDES).  Repr.  from  Amer.  J. 
Bot.  52  (7);  71  1-5.  |  11  refs.| 

An  increase  in  the  numbers  of  gelatinous  fibres  in  samples  of  P. 
deltoides  was  found  to  be  associated  with  decreased  diameter  and 
increased  wall  thickness  of  non-gelatinous  fibres. 


811.7 

Andrews,  E.G.  1968.  HISTOCHEM ICAL  AND  AUfORADIO- 
GRAPHICAL  STUDIES  OF  SIEVE  ELEMENT  DIFFERENTIA- 
TION IN  POPULUS  DELTOIDES  M.\RSH.  Abstr.  of  thesis  in 
Dissert.  Abstr.  28  B  (10):  40»4.  |O.R.S.| 

Discusses  the  results  of  a  study  of  changes  in  the  localization  and 
relative  amounts  of  DNA  and  RNA  during  sieve-element  differentia- 
tion. 

812  PHYSICAL  AND  MECHANICAL  PROPERTIES 

Cop,  D.,  and  Reginac,  L.  1971.  jlHE  PERMEABILITY  OF  WOOD 
TO  LIQUIDS  AND  GASES.)  Holztechnol.  12  (I):  29-33.  (De.c.ru.. 
15  ref.  PR) 

Apparatus  for  measuring  the  permeability  ofwoixi  to  liquids  and  to 
leases  is  described.  A  linear  relation  was  found  between  axial 
permeability  to  air  and  water.  Permeability  values  exhibit  a  high 
degree  of  variability. 
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Fogg,  P.  J.,  and  Choong,  E.  T.  1971.  GAS  PERMEABILITY  OF 
GAMMA-IRRADIATED  WOOD.  LSU  Wood  Util.  Note  La.  Sch. 
For.  No.  21,  pp.  3.  [1  ref.] 

A  study  of  the  effect  of  Y-irradiation  on  the  permeability  of  various 
wood  samples. 

812.237 

Isaacs,  C.  P.,  Choong,  E.  T.,  and  Fogg,  P.  J.  1971.  PERMEABILITY 
VARIATION  WITHIN  A  COTTONWOOD  TREE.  Wood  Sci.  3  (4): 
231-7.  [8  ref.) 

812.3 

Farmer,  R.  E.,  Jr.,  and  WUcox,  J.  R.  1966.  SPECIFIC  GRAVITY 
VARIATION  IN  A  LOWER  MISSISSIPPI  VALLEY  COTTON- 
WOOD POPULATION.  Tappi  49  (5):  210-1.  |11  refs.) 
Statistical  analysis  of  phenotypic  differences  in  Populus  deltoides 
showed  that  most  of  the  variation  in  sp.gr.  (0-S2-0-46)  was  between 
trees;  it  was  concluded  that,  for  tree  improvement  programmes, 
individual  high-density  trees  should  be  sought  throughout  the 
population. 

Guiher,  J.  K.  1968.  RELATION  OF  SPECIFIC  GRAVITY  TO 
RINGS-PER-INCH  IN  COTTONWOOD  CONSTRUCTION 
LUMBER.  For.  Prod.  J.  18  (3):  22.  [2  refs.] 

Sp.gr.  was  assessed  by  the  immersion  method  and  rings  per  inch  by 
the  average  measurement  at  the  end-grain  surface.  Number  of  rings 
per  inch  is  apparently  not  a  strong  indicator  of  sp.gr. 

Herpka,  I.  1973.  (VARIATION  IN  THE  SPECIFIC  GRAVITY  OF 
JUVENILE  WOOD  IN  ORTETS  OF  POPULUS  DELTOIDES  VAR. 
DELTOIDES  FAMILIES.]  Topola  17(98/99):  34-42.  [Sh.e.,  16 
ref.] 

Gives  results  of  a  study  of  the  sp.  gr.  of  juvenile  wood  2-year-old 
trees  grown  in  Yugoslavia,  and  representing  466  ortets  from  40 
half-sib  families.  In  general,  sp.gr.  decreased  with  increasing  b.a.  and 
with  decreasing  latitude  or  provenance. 

Kaeiser,  M.,  and  Boyce,  S.  G.  1964.  AVERAGES  AND  CORRELA- 
TION COEFFICIENTS  BETWEEN  SPECIFIC  GRAVITY  AND  A 
NUMBER  OF  WOOD  PROPERTIES  OF  EASTERN  COTTON- 
WOOD, INCLUDING  GELATINOUS  FIBRES.  Abstr.  in  Amer.  J. 
Bot.  51  (6,  Part  2):  673.  O.B.D. 

Walters,  C.  S.,  and  Bruckmann,  G.  1965.  VARIATION  IN 
SPECIFIC  GRAVITY  OF  COTTONWOOD  AS  AFFECTED  BY 
TREE  SEX  AND  STAND  LOCATION.  J.  For.  63  (3):  1  82-5.  9  refs. 
Mean  difference  of  N.  and  S.  borings  was  significantly  larger  for  9 
than  for  6s;  sex  of  trees  within  a  stand  contributed  little  to  variation 
in  sp.  gr. 

812.7 

Walters,  C.  S.,  Guiher,  J.  K.,  and  Norton,  H.  W.  1971.  THE 
STATISTICAL  RELIABILITY  OF  PREDICTING  BENDING 
STRENGTH  FROM  STRENGTH  RATIO  TABLES.  For.  Prod.  J. 
21  (6):  47-56.  [3  ref.] 

813  WOOD  CHEMISTRY 

Kosikova,  B.,  and  Polcin,  J.  1972  [STUDY  OF  THE  CONDITIONS 
OF  ACIDOLYSIS  OF  WOOD  IN  ALIPHATIC  ALCOHOLS.] 
Holzforschung  26  (4):  125-131.  (De.e.,  7  ref.  PR] 
Effects  of  the  type  and  concentration  of  catalyst,  temperature,  and 
duration  of  reaction,  on  the  yields  of  lignin  and  sugars  in  the 
acidolysis  of  wood  of  Picea  abies,  Populus  monilifera  [P.  deltoides] 
and  Fagus  sylvatica  were  examined. 

Moore,  W.  E.,  and  Effland,  M.  J.  1974.  CHEMICAL  COMPOSITION 
OF  FAST-GROWTH  JUVENILE  WOOD  AND  SLOW-GROWTH 
MATURE  SYCAMORE  AND  COTTONWOOD.  Tappi  57  (8):  96-98 
[E.,  15  ref.] 

Sarkanen,  K.  V.,  Chang,  H.  M.,  and  Allan,  G.  G.  1967.  SPECIES 
VARIATION  IN  LIGNINS.  III.  HARDWOOD  LIGININS.  Tappi 
50(12):  587-90.  (5  refs.] 
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Hart,    J.  H.,    and    Hillis,    W.  E.     1974.    INHIBITION    OF   WOOD- 
ROTTING  FUNGI  BY  STILBENES  AND  OTHER  POLYPHENOLS 


IN      EUCALYPTUS     SIDEROXYLON. 
939-948.  [E.,  39  ref.] 


Phytopathology     64  (7): 


815  EFFECT  OF  GROWTH  FACTORS 
ON  STRUCTURE  AND  PROPERTIES 


Bhagwat,  S.  G.  1968.  A  STUDY  OF  THE  EFFECTS  OF 
NITROGEN,  PHOSPHORUS,  POTASSIUM  AND  MULCHING  ON 
THE  WOOD  ANATOMY  OF  POPULUS  DELTOIDES  MARSH. 
Abstr.  of  thesis,  in  Dissert.  Abstr.  28B  (9):  3596.  |O.R.S.] 
In  a  study  covering  the  first  two  years  after  treatment,  N.  P  and  K 
and  mulching  all  significantly  increased  leaf  length  and  width,  tree 
height,  diameter  growth,  wood  sp.gr.,  etc. 

Boyce,  S.  G.,  and  Kaeiser,  M.  1964.  IMPROVE  WOOD  QUALITY 
IN  EASTERN  COTTONWOOD  BY  BREEDING  AND  SELECTING 
FOR  STRAIGHT,  VERTICAL  STEMS.  Sth.  Lumberm.  209  (2609): 
115-8.  22  refs.  P.R. 

Necesany,  V.,  and  Cetlova,  J.  1969.  [EFFECT  OF  EXTERNAL 
GROWTH  CONDITIONS  ON  THE  STRUCTURE  OF  POPLAR 
WOOD.]  Holzforschung  23  (3):  73-82.  [G.e.,  42  refs.  P.R.] 
The  layers  visible  within  the  growth  rings  of  the  fast-growing  P. 
monilifera  were  examined  microscopically,  and  changes  in  the 
proportion  of  vessels  and  fibres,  reaction-wood  fibres  and  fibre 
length  were  related  to  meteorological  data. 


82  CONVERSION,  SHAPING,  ASSEMBLY 
AND  FINISHING  OF  WOOD:  GENERAL 
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Cooper,  G.  A.,  and  Barham,  S.  H.   1971.  THE  PERFORMANCE  OF  jfa^ 
A    HOUSE    PAINT    ON    TWO    OVERLAYS    ON   COTTONWOOD  || 
SIDING.  For.  Prod.  J.  2  1  (3):  53-6.  !,„ 

Six-year  exposure  tests  showed  that  overlays  improved  the  quality  i 
of  Eastern  Cottonwood  cores. 


Thompson,  M.  C,  and  Choong,  E.  T.  1968.  EFFECT  OF  SURFACE 
SMOOTHNESS  AND  WOOD-TYPE  ON  THE  GLUING  CHARAC-  ^. 
TERISTICS  OF  EASTERN  COTTONWOOD  AND  BLACK,,,,, 
WILLOW.  LSU  Wood  Util.  Note  La.  Sch.  For.  No.  9,  pp.  4  (3  refs.] 
In  gluing  tests  on  P.  deltoides  and  Salix  nigra,  with  polyvinyl,  urea 
and  casein  glues,  it  was  found  that  there  was  no  difference  in  bond 
strength  of  the  two  species  or  of  heartwood  and  sapwood. 


Toit,   A.  J.du.    1964.   THE  INFLUENCE  OF  TYLOSES  ON   THE 
MANUFACTURE  OF  MATCHES.  S.  Afr.  For.  J.  No.  50,  (27-38). 
The  abnormal  production  in  P.  deltoides  of  tyloses  in  the  sapwood    In 
is  shown  to  be  the  cause  of  'wet  head'  in  matches.  CU 

m 

83  TIMBER  MANUFACTURING 
INDUSTRIES  AND  PRODUCTS 


Anonymous.   1964.  VENEER  CUTTING  AND  DRYING  PROPER-' 
TIES   OF   COTTONWOOD.    U.S.    For.   Serv.    Res.   Note    U.S.    For. 
Prod.  Lab.,  Madison  No.  FPL-044  (rev.)  pp.  4.  4  refs. 

Booth,  H.E.  1969.  REPORT  ON  PRODUCTION  OF  PLYWOOD 
FROM  HYBRID  POPLAR  AT  RIVERINA  PLYWOOD  cdMPANY, 
WAGGA,  N.S.W.  Aust.  Timb.  J.  35  (6):  43,  45. 

Tests  showed  that  a  good  product  could  be  made,  with  or  without 
Pinus  radiata  core  plies. 

Jo,  J.,  Kang,  S.,  and  Kim,  K.  1972.  (STUDIES  ON  THE 
MANUFACTURING  OF  THE  LAMINATED  WOOD  WITH 
POPLAR  AND  LARCH.]  Research  Reports  of  the  Forest  Research 
Institute,  Korea  No.  19,  91-106.  [Kor.e.,  15  ref.] 
Tabulates  and  discusses  data  from  tests  on  the  wood  properties  of, 
and  manufacture  of  laminated  timber  from  Poplar  and  Larch  grown 
on  short  rotations  in  Korea. 
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84  PRESERVATION  AND  OTHER 

TREATMENTS  TO  IMPROVE  THE 

PROPERTIES  OF  WOOD. 

DAMAGING  INFLUENCES 


luncan,  D.  A.,  and  Wolfram,  H.  W.  1970.  FENCEPOSTS  BUTT- 
OAKED  IN  PENTACHLOROPHENOL  STILL  SOUND  AFTER  22 
EARS.  U.S.  For.  Serv.  Res.  Note  Pacif.  Sthwest.  For.  Range  Exp. 
ta.  No.  PSW-221,  pp.  3.  (2  refs.J 

844  ATTACK  BY  PLANT  ORGANISMS 

tois,  P.  J.,  and  Eslyn,  W.  E.  1966.  DETERIORATION  RATES  OF 
/ILLOW  AND  COTTONWOOD  DURING  [OUTDOOR] 
TORAGEIN  GEORGIA.  For.  Prod.  J.  16  (11):  17-22.  [8  refs.] 

achelarescu,   F.,  Vintila,  E.,  and   Boiciuc,  M.  1964.  (THE  DURA- 
llLITY     OF    WOOD    OF     RUMANIAN     POPLARS    OF    RAPID 
iROWTH.I  Industr.  Lemn.  15  (3):  85-7.  6  refs.  [  Ro.ru.g.f.e.] 
"resents  the  results  of  laboratory  tests  on  wood  using  Coniophora 
erebella  and  Polystictus  versicolor  as  test  fungi. 

,achs,  I.e.,  Ward,  J.  C,  and  Kinney,  R.  E.  1974.  SCANNING 
XECTRON  MICROSCOPY  [SEM]  OF  BACTERIAL  WETWOOD 
lND  normal  HEARTWOOD  in  POPLAR  TREES.  In  Proc. 
/orkshop  SEM  &  Plant  Sci.,  IIT  Res.  Inst.,  Chicago.  453-460  [E., 

3  ref.l   From  Abstract  Bulletin  of  the  Institute  of  Paper  Chemistry 

5,  1727.  LTP. 

'tudy  of  specimens  of  P.  deltoides,  P.  grandidentata  and  P.  alba  by 
'EM,  followed  by  isolation  and  culture  of  micro-organisms  present, 
howed  that  wetwood  derives  mainly  from  bacterial  infections. 

845  ATTACK  BY  ANIMALS 

Covoor,  J.  1964.  [CHEMICAL  CHANGES  IN  POPLAR  SAWDUST 
■;AUSED  by  MICROCEROTERMES  EDENTATUS.I  C.  R.  Acad. 
!;ci.,  Paris  258(10):  2887-9.  3  refs.  (F.f.)  O.R.S. 
Chemical  analyses  of  sawdust  of  Populus  virginiana  inhabited  and 
>artly  consumed  by  M.  edentatus  showed  a  reduction  in  the  %  of 
ellulose  and  pentosans  and  an  insignificant  reduction  in  the  lignin 
'o,  combined  with  a  change  in  its  content  of  methoxyl groups. 

847  DRYING  (SEASONING) 

Ijtoberle,   M.,   and    Durisova,  V.   1969.   [DRYING  POPLAR  SAWN 
IMBER.]  DrevQ  24  (10):  294-7.  [Slovak.g.e.,  10  refs.  P.R.| 


Results  of  trials  with  P.  'Marilandica'  and  P.  [deltoides  var.?] 
monilifera  to  establish  combined  air-  and  kiln-drying  schedules 
suitable  for  Poplar  wood. 

Chen,  P.  Y.  S.  1973.  INVESTIGATION  OF  PRESSURE- 
SOLVENT-DISPLACEMENT  OF  MOISTURE  IN  WOOD.  Wood 
Science  6  (1):  61-64.  [E.,  8  ref.J 

848TIMBERYARD  PRACTICE. 
HANDLING  AND  STORAGE  OF  TIMBER 

Feist,  W.  C,   Springer,   E.  L.,   and   Hajny,  G.J.   1971.  ENCASING 
WOOD  CHIP   PILES   IN   PLASTIC  MEMBRANES  TO  CONTROL 
CHIP  DETERIORATION.  Tappi  54  (7):  1140-2.  [I3ref.l 
Reports  a  successful  attempt  at  anaerobic  storage  of  P.  deltoides 
chips  using  polythene  film  20  mil  thick  to  exclude  O2. 

Springer,  E.  L.,  Zoch,  L.  L.,  Jr.,  Feist,  W.  C,  and  Hajny,  G.  J.  1973 
A  TREATMENT  THAT  SHOWS  PROMISE  FOR  PRESERVING 
STORED  WOOD  CHIPS.  USDA  Forest  Service  Research  Paper, 
F'orest  Products  Laboratory,  Madison  No.  FPL  216,  5  pp.  [E.,  6 
ref.l 


86  PULP  INDUSTRIES 

862  COMPOSITE  MATERIALS  MADE  WHOLLY 
OR  PARTLY  OF  WOODY  MATTER 

Bhagwat,  S.  1971.  PHYSICAL  AND  MECHANICAL  VARIATIONS 
IN  COTTONWOOD  AND  HICKORY  FLAKEBOARDS  MADE 
FROM  FLAKES  OF  THREE  SIZES.  For.  Prod.  J.  21  (9):  101-3. 
(15  ref.l  ■ 

89  OTHER  FOREST  PRODUCTS 

892.4 

Pearl,  LA.,  and  Darling,  S.  F.  197  1.  STUDIES  OF  THE  HOT 
WATER  EXTRACTIVES  OF  THE  BARK  AND  LEAVES  OF 
POPULUS  DELTOIDES  BARTR.  Canad.  J.  Chem.  49(1):  49-55. 
(24  ref.  (Studies  on  the  barks  of  the  family  Salicaceae  XXVI; 
Studies  on  the  leaves  of  the  family  Salicaceae  XII).  ORSl 


9  FORESTS  AND  FORESTRY 
FROM  THE  NATIONAL  AND  INTERNATIONAL  POINTS  OF  VIEW 


90  GENERAL 

Laar,  A.  van.  1967.  IMPROVEMENT  OF  POPLAR  AND  POPLAR 
:ULTURE.  Bosb.  Suid-Afr.  (8),  (43-52).  (5  refs.  [E.e.afr.].] 
Poplar  growing  in  S.  Africa  is  based  on  single  clone  of  P.  deltoides, 
and  recommends  the  introduction  of  new  clones,  hybrids  and 
provenances  for  local  trials. 

904  GENERAL  REGIONAL  ACCOUNTS 
OF  FORESTS  AND  FORESTRY 

Bailly,  C,  Benoit  de  Coignac,  G.,  and  Malvos,  C.  1973.  (EXPERI- 
MENTS ON  POPLARS  IN  THE  MANGORO  BASIN  (MADAGAS- 
CAR).]   Bois  et   Forets  des  Tropiques  No.   151,  3-26.   (F.e.es.,  31 

f.l 

Describes  promising  Poplar-growing  trials  in  Madagascar  in  con- 
nexion with  a  1500-ha  planting  programme  designed  to  supply  a 
veneer-peeling  and  match-making  industry. 

iMcKnight,  J.  S.  1970.  PLANTING  COTTONWOOD  CUTTINGS 
FOR  TIMBER  PRODUCTION  IN  THE  SOUTH  (OF  THE  U.S.A.[. 
U.S.  For.  Serv.  Res.  Pap.  Sth.  For.  Exp.  Sta.  No.  SO-60,  pp.  17.  [  1  1 
refs.] 

McKnight,  J.  S.,  and  Biesterfeldt,  R.  C.  1968.  COMMERCIAL 
COTTONWOOD  PLANTING  IN  THE  SOUTHERN  UNITED 
STATES.  J.  For.  66  (9):  670-5.  [8  refs.] 

Merritt,  C,  and  Bramble,  W.  C.  1966.  POPLAR  PLANTATION 
RESEARCH  IN  INDIANA  -  A  FIVE-YEAR  REPORT.  Res.  Bull. 
Ind.  Agric.  Exp.  Sta.  No.  818,  pp.  15,  (9  refs.| 


Gives  details  of  performance  of  a  plantation  of  P.  deltoides  and  P.  X 
eugenei  established  in  1961. 

Walgemoed,  D.  1966.  [GROWING  POPULUS  'GELRICA'  IN  THE 
(GELDERLAND[  ACHTERHOEK.)  Populier,  Wageningen  3(1): 
3-5.  [Du.] 

Discusses  the  production  and  planting  of  setts,  tending,  fertilizer 
application,  pruning,  and  rotation,  and  gives  some  figures  for  costs 
and  prices. 

91  LAND  USE,  LAND-USE  POLICY, 
AFFORESTATION  POLICY 

Ogilvie,  W.  L.  1970.  ECONOMIC  ASPECTS  OF  INTEGRATING 
POPLAR  GROWING  WITH  BEEF  PRODUCTION  ON  THE 
NORTH  COAST  OF  NEW  SOUTH  WALES.  Aust.  For.  Res.  5  (1): 
37-46.  [  I  ref.l 

97  INTERNATIONAL  FOREST  POLICY 

AND  OTHER  INTERNATIONAL 

COLLABORATION 

971  CONGRESSES,  CONFERENCES 

Anonymous.  1968.  (INTERNATIONAL  POPLAR  COMMISSION 
STUDY  TOUR  OF  THE  LOWER  MISSISSIPPI  VALLEY.]  Bull. 
Serv.  Cult.  Etud.  Peuplier  et  Saule,  Paris  (37-85).  [20  refs.,  [F.[  14 
figs.,  2  tbis.) 

Covers  subspecies  and  clones  of  Populus  deltoides  under  test,  stands 
and  plantations  and  their  treatment,  utilization  and  research. 
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p.  GRANDIDENTATA  TO  P.  JAPONO-GIGAS 


O  GENERAL 


Sonnaville,  P.  de.  1967.  [EXPERIENCES  WITH  POPULUS  '1-214' 
Populier  4  (4);  64.  (Du.) 


1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


n" 


eel. 


11  SITE  FACTORS:  CLIMATE, 
SITUATION,  SOIL,  HYDROLOGY 

114  SOIL.  SOIL  SCIENCE 

Giulimondi,  G.  1968.  [EFFECTS  OF  POPLAR  LITTER  ON  THE 
SOIL.  I.  POT  TRIALS  ON  LEAF-LITTER  DECOMPOSITION.) 
Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  10(1):  55-71.  [24  refs. 
[It.it.e.e.j  2  figs.,  6  tbls.) 

Hannah,  P.  R.,  and  Zahner,  R.  1970.  NONPEDOGENETIC 
TEXTURE  BANDS  IN  OUTWASH  SANDS  OF  MICHIGAN: 
THEIR  ORIGIN,  AND  INFLUENCE  ON  TREE  GROWTH.  Proc. 
Soil  Sci.  Soc.  Amer.  34  (1 ):  1  34-6.  [  5  refs. ) 


1 16  HYDROLOGY.  WATER  CONSERVATION, 
SOIL  CONSERVATION  AND  EROSION 

Clements,    J.  R.    1970.    STEMFLOW    IN    A   YOUNG   STAND   OF 
ASPEN  SUCKERS.  Bi-m.  Res.  Notes  27  (4):  31-2.  (  3  ref.j 
The  results  indicated  that  stem/low  in  terms  of  rain  equivalent  was 
nearly  5%  of  gross  rain,  a  higher  %  than  that  reported  for  mature  P. 
grandidentata  in  a  forest  near  by. 

Clements,  J.  R.  1971.  EVALUATING  SUMMER  RAINFALL 
THROUGH  A  MULTILAYERED  LARGETOOTH  ASPEN 
CO.MMUNITY.  Canad.  J.  For.  Res.  1  (1):  20-31.  (  E.  f,  24  ref.| 

Clements,  J.  R.   1972.  STEMFLOW  IN  A  MULTI-STORIED  ASPEN 

COMMUNITY.     Canadian     Journal     of     Forest     Research.     2(2): 

160-165.  [E.f.,  18  ref.j 

Presents  mathematical  equations  describing  the  relations  between 

the   amount   of  stemflow   per   canopy   layer   per   storm  for  four 

different    canopy     layers    in    a     multi-storeyed    P.    grandidentata 

community. 

16  GENERAL  BOTANY 

160  PLANT  CHEMISTRY 

Fortescue,  J.  A.  C.  1972.  THE  USE  OF  BRANCHES  AS  A  BASIS 
FOR  THE  ESTIMATION  OF  THE  COPPER,  ZINC,  LEAD  AND 
NICKEL  STATUS  OF  A  FOREST  STAND.  Canadian  Journal  of 
Forest  Research  3(1):  27-33.  [E.  S,  1  ref.j 

Pearl,  I.  A.,  and  Darling,  S.  F.  1964.  FURTHER  STUDIES  ON  THE 
ISOLATION  OF  GLUCOSIDES  FROM  THE  BARKS  AND 
LEAVES  OF  POPULUS  TREMULOIDES  AND  POPULUS 
GRANDIDENTATA.  Tappi  47  (6):  377-80.  15  refs. 

Pearl,  I.  A.,  and  Darling,  S.  F.  1965.  FURTHER  STUDIES  ON  THE 
OCCURRENCE  OF  GLUCOSIDES  IN  THE  LEAVES  OF 
POPULUS  GRANDIDENTATA.  Tappi  48  (10):  607-8.  5  refs. 
Chloroform,  ether,  and  ethyl-acetate  extraction  of  the  hot-water 
extractives  of  the  leaves  showed  that  salicin  and  tremuloidin  exist 
per  se  in  the  leaves  and  can  be  extracted  without  hydrolysis. 

Pearl,  I.  A.,  and  Darling,  S.  F.  1965.  STUDIES  ON  THE  LEAVES 
OF  THE  FAMILY  SALICACEAE.  II.  QUERCETIN-3-GLUCOSI- 
DURONIC  ACID  FROM  POPULUS  GRANDIDENTATA  LEAVES. 
J.  organ.  Chem.  30  (5):  1442.  4  refs.  O.R.S. 
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Ronkov,  B.,  and  Evangelatova,  N.  1967.  [CHANGES  IN  THE 
MONO-,  DI-,  AND  TRI-SACCHARIDES  IN  THE  LEAVES  AND 
STEM  OF  ONE-YEAR  SHOOTS  OF  POPULUS  '1-214'.]  Nauc. 
Trud.  Lesoteh.  Inst.,  Sofija  (Ser.  Gorsko  Stop.)  No.  15,  (227-36).  [9 
refs.  [  Bulg.ru.g.  j .] 

Describes  a  paper-chromatographic  study.  Fructose,  glucose,  sucrose 
and  raffinose  were  identified,  and  another  unidentified  ketose  was 
found.  Contents  were  determined  in  the  stem  and  leaves  at  intervals 
during  the  day  and  throughout  the  growing  season. 

Ronkov,  B.,  and   Evangelatova,  N.    1967.   (INVESTIGATIONS  ON 

THE    FREE   AMINO   ACIDS   IN    THE    LEAVES   AND    STEM   OF 

ONE-YEAR  SHOOTS  OF  POPULUS  '1-2  14'.  j  Nauc.  Trud.  Lesoteh. 

Inst.,     Sofija     (Ser.     Gorsko     Stop.)     No.     15,    (237-42).     [6    refs. 

(Bulg.ru.g.j.j 

Describes  a  paper-chromatographic  study.  In  all,  14  free  amino  acids 

were  identified,  and  one  other  was  found  but  not  identified. 

Szendrey,  I.,  and  Juhasz,  M.   1969.  (SEASONAL  VARIATION  IN 
THE     LEAF-CATALASE     ACTIVITY     OF     ROBINIA     PSEUDO- 
ACACIA,    TILIA    SPP.   AND   POPULUS   '1-2  14'.]    Erdesz.    Faipari 
Egyetem  tud.  Kozl.  (1),  (103-12).  [Hu.ru.e.g.,  1  ref.j 
77ie  greatest  activity  was  found  in  Robinia  leaves  in  July. 

Tatsumi,  S.  1965.  [CALCIUM  METABOLISM  IN  TREES  III. 
DIURNAL  VARIATIONS  OF  FRACTIONALIZED  CALCIUM  IN 
POPLAR  CUTTINGS.]  J.  Jap.  For.  Soc.  47(2):  5  1-7.  14  refs. 
( Jap.jap.e.e.  j 

Results  of  a  study  of  diurnal  variation  in  Ca  contents  in  Populus 
'fI-J2I4'  indicated  that  Ca  moves  alternately  between  leaves  (max. 
at  midnight)  and  bark  (max.  at  midday). 

Tatsumi,  S.  1965.  [THE  CALCIUM  METABOLISM  IN  TREES.  IV: 
THE  VARIATION  OF  THE  FRACTIONALIZED  CALCIUM 
CAUSED  BY  THE  LIGHTING  TREATMENT  IN  POPLAR  CUT- 
TINGS. (1)  LIGHT  EXPOSURE  TREATMENT  AND  LIGHT 
INTERCEPTION  TREATMENT.)  J.  Jap.  For.  Soc.  47  (9):  326-33. 
6  refs.  (Jap.jap.e.e.) 

Evidence  is  given  that  diurnal  variation  in  Ca  content  is  affected  by 
light.  Total  Ca  in  leaves  decreased,  and  in  petioles  and  bark 
increased,  on  exposure  to  light,  but  remained  unchanged  in  woody 
parts. 

Tatsumi,  S.  1965.  (THE  CALCIUM  METABOLISM  IN  TREES.  V. 
EFFECT  OF  TEMPERATURE  VARIATION  ON  THE  FRACTION- 
ALIZED CALCIUM  IN  POPLAR  CUTTINGS:  I  (THE  VARIATION 
OF  THE  FRACTIONALIZED  CALCIUM  OF  30°  C.  TO  0°  C.).|  J. 
Jap.  For.  Soc.  47  (10):  346-55.  8  refs.  ( Jap.jap.e.j 
The  diurnal  variations  of  Ca  content  found  in  Poplar  cuttings  were 
not  caused  directly  by  temperature  changes. 

Tatsumi,  S.  1966.  [THE  CALCIUM  METABOLISM  IN  TREES.  VI. 
PAPER  CHROMATOGRAPH  OF  WATER  SOLUBLE  CALCIUM  IN 
POPLAR  LEAVES.)  J.  Jap.  For.  Soc.  48  (6):  237-44  +  5  photos). 
(7  refs.  [Jap.jap.e.e.] .[ 

Analysis  showed  the  presence  of  six  unidetJtified  Ca  compounds  in 
the  aqueous  extractives  of  the  leaves  of  Populus  '1-214':  the  main 
component  is  probably  Ca  gluconate. 

Touzet,  G.,  and  Heinrich,  J.  C.  1971.  [FOLIAR  NUTRIENT 
CONTENTS  OF  N,  P,  K  AND  Ca  IN  POPULUS  '1-2  14'.]  Rapp.  Ass. 
For.-Cell.  1970,  (103-34).  (F.e.de.,  1  1  ref.) 
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le  mean  foliar  nutrient  contents  differed  statistically  in  relation  to 
■e  age,  but  were  not  affected  by  application  of  fertilizer. 
•mporary  changes  in  foliar  nutrient  content  did,  however,  result 
ym  the  fertilizer  applications  in  response  to  meteorological  factors 
specially  temperature ). 

)uzet,  G.,  and  Heinrich,  J.  C.  1973.  [FOLIAR  ANALYSIS  OF 
)PULUS  '1-214'  AND  ITS  INTERPRETATION.]  In  Rapport 
inuel,  Association  Foret-Cellulose  1972.423-477.  |  F.e.de.,  4  ref.  | 
ita  are  given  on  variations  throughout  the  growing  season  in  the  TV, 
P,  K,  Ca  and  Mg  contents  of  the  leaves  of  P.  '1-214'  grown  in 
fferent  parts  of  France. 

)uzet,  G.,  Heinrich,  J,  C,  and  Nohn,  I.  1970.  [FOLIAR 
"^ALYSIS  AND  GROWTH  RATE.[  C.R.  Ass.  For. -Cell.  1969, 
7-57).  (F.e.g.,  15  refs.| 

asonal  changes  in  contents  of  N,  P,  K  and  Ca  and  in  girth  are 
aphed  for  each  species.  Girth  increment  was  related  to  amounts  of 
liar  N  and  K  in  Poplar  and  of  P  in  the  conifers. 

161  PHYSIOLOGY 

imitrov,  K.,  and  Dimitrova,  M.  1974.  [EFFECT  OF  FERTI- 
ZING  AND  IRRIGATION  ON  THE  RATE  OF  PHOTO- 
fNTHESIS  IN  POPLAR.)  Gorskostopanska  Nauka  II  (5):  34-41. 
tulg.ru. f.,  3  ref.  | 

PK  and  watering  both  increased  the  rate  of  photosynthesis,  the 
sponse  being  greater  in  the  pots  than  in  the  field. 

onnelly,  J.  R.  1970.  SEASONAL  CHANGES  IN  THE  PATTERN 
F  PHOTOSYNTHATE  TRANSPORT  WITHIN  ELONGATING 
iOOTS  OF  POPULUS  GRANDIDENTATA.  Abstr.  of  thesis,  in 
issert.  Abstr.  int.  3IB(5):  2396.  (Order  No.  70-21,645.  pp.  72. 
RS] 

urukawa,  A.  1973.  CARBON  DIOXIDE  COMPENSATION 
DINTS  IN  POPLAR  PLANT.  Journal  of  the  Japanese  Forestry 
iciety  55  (3):  95-99.  [E.jap.,  18  ref.] 

linear  relation  was  observed  between  c.p.  and  O 2  concentration 
id  c.p.  values  increased  in  leaves  subjected  to  water  stress. 

urukawa,  A.  1973.  PHOTOSYNTHESIS  AND  RESPIRATION  IN 
DPLAR  PLANT  IN  RELATION  TO  LEAF  DEVELOPMENT. 
)urnal  of  the  Japanese  Forestry  Society  55  (4):  119-123.  [E.jap., 
3  ref.] 


agnaire,  J.  1967.  (ABSORPTION  OF  Ca^S  AND  ITS  ACCUMU- 
ATION  IN  TWO  YOUNG  TREES  (POPLAR  AND  THUJA) 
URING  A  FULL  GROWTH  CYCLE.]  In  Isotopes  in  plant 
utrition  and  physiology.  International  Atomic  Energy  Agency, 
'ienna.  pp.  377-90.  (23  refs.  (F.f.e.l  N.L.L.| 

me  high  accumulation  of  Ca'^^  found  in  petioles  and  leaves  of 
lopulus  '1-214'  make  this  material  suitable  for  contamination  tests 
lespite  high  individual  and  seasonal  variations. 

jiagnaire,    J.    1967.    [THE    GROWTH    RHYTHMS    OF   POPULUS 
214'.|   C.  R.  Acad.  Sci.,  Paris  265D  (19):  1387-90.  (2  refs.  (E.f.j 

).R.S.] 
study  of  the  movement  of  radio-active  Ca  in  young  trees  and  of 

He  mineral  composition  of  various  parts  of  the  tree  showed  that  the 

rowth  cycle  falls  into  5  distinct  phases. 

lozlowski,  T.  T.,  and  Clausen,  J.J.  1966.  SHOOT  GROWTH 
HARACTERISTICS  OF  HETEROPHYLLOUS  WOODY  PLANTS, 
.'anad.  J.  Bot.  44  (6):  82  7-43  +  4  photos.  (31  refs.  O.R.S.] 

lakamura,  Y.  1973.  (ON  THE  STERILE  CULTURE  OF  STEM 
;EGMENT  of  TREES  (I).  EFFECTS  OF  SUGARS  ON  BUD 
NCREMENT  AND  CALLUS  FORMATION  ON  STEM 
EGMENT.)  Journal  of  the  Japanese  Forestry  Society  55(5): 
61-165.  (Jap.e.,  7  ref.] 

describes  a  laboratory  experiment  to  determine  the  effects  of 
upplying  sucrose,  glucose  and  fructose  to  stem  segments  of  Populus 
f-45S',  grown  aseptically  in  glass  tubes  under  controlled  conditions. 
/o  differences  in  increment  were  found  between  buds  treated  with 
ucrose,  glucose,  or  fructose  at  optimum  concentration. 

antosne  Derimova,  T.  (Pantos,  D.  T.]  1974.  (RESEARCH  ON 
HE  GROWTH,  NUTRIENT  UPTAKE,  ASSIMILATION  AND 
•RANSPIRATION  OF  ONE-YEAR-OLD  ROOTED  CUTTINGS  OF 
'OPULUS  'ROBUSTA'  AND  P.  '1-2  14'.]  Erdeszeti  es  Faipari 
£gyetem  Kiadvanyai  No.  19,  97  pp.  (Hu.ru. e.de.,  28  ref.] 


In  P.  '1-214',  the  total  uptake  of  N,  P  and  K,  the  net  assimilation 
rate,  and  the  respiration  rate  were  all  higher  than  in  P.  'Robusta'. 
However,  P.  '1-214'  transpired  significantly  more  water  than  P. 
'Robusta'  per  unit  increment  in  girth.  Regressions  of  girth  increment 
and  transpiration  on  nutrient  uptake  were  determined.  Nutrient 
uptake  had  no  significant  injluence  on  net  assimilation  rate  within  a 
clone. 

Popa,  A.  1970.  (THE  AMPLITUDE  OF  SOME  PHYSIOLOGICAL 
PROCESSES  IN  HYBRID  BLACK  POPLARS  IN  RELATION  TO 
SOIL  MOISTURE.]  Rev.  Padurilor  85  (9):  467-72.  (Ru.,  5  refs.) 
Reports  the  net  assimilation  rate,  transpiration,  respiration, 
increment,  and  phosphate  uptake,  during  August,  of  plants  grown  in 
Rumania  from  cuttings  in  pots  of  red-brown  forest  soil. 

Tobiessen,  P.,  and  Kana,  T.  M.  1974.  DROUGHT-STRESS 
AVOIDANCE  IN  THREE  PIONEER  TREE  SPECIES.  Ecology 
55  (3):  667-670.  JE.,  23  ref.] 

161.34 

Donnelly,  J.  R.  1974.  SEASONAL  CHANGES  IN  PHOTO- 
SYNTHATE TRANSPORT  WITHIN  ELONGATING  SHOOTS  OF 
POPULUS  GRANDIDENTATA.  Canadian  Journal  of  Botany 
52  (12):  2547-2559.  [E.,  23  ref.| 

165  PHYLOGENY,  EVOLUTION. 

HEREDITY,  GENETICS  AND  BREEDING, 

VARIATION 

165.3/.7 

Chiarabba,  E.,  Bignami,  V.,  and  D'Altan,  A.  1970.  (RESULTS  OF 
OBSERVATIONS  ON  THE  TECHNOLOGICAL  CHARACTER- 
ISTICS OF  SOME  NEWLY  SELECTED  POPLAR  CLONES 
RESISTANT  TO  DISEASES.]  Cellulosa  e  Carta  2  1  (8):  31-49. 
(It. f.e.g.  I 

Gatherum,  G.  E.,  Gordon,  J.  C,  and  Broerman,  B.  ¥.  S.  1967. 
EFFECTS  OF  CLONE  AND  LIGHT  INTENSITY  ON  PHOTO- 
SYNTHESIS, RESPIRATION  AND  GROWTH  OF  ASPEN-POPLAR 
HYBRIDS.  Siivae  Genet.  16  (4):  128-32.  [  19  refs.  [E.e.].] 

Harrison,  CM.,  and  Valentine,  F.  A.  1972.  PHENETIC 
AFFINITIES  IN  SMALL  POPULATIONS  OF  NEW  YORK 
ASPENS.  In  Proceedings,  19th  Northeastern  Forest  Tree  Improve- 
ment Conference  1971,  60-76.  [E.,  13  ref.) 

Results  of  a  study  to  determine  the  reliability  of  large  numbers  of 
phenotypic  characters  in  distinguishing  between  Populus  tremu- 
loides  and  P.  grandidentata,  and  to  compare  putative  interspecific 
hybrids  on  the  basis  of  traits  considered  to  be  reliable. 

Nemky,  E.  1970.  (A  COMPARATIVE  STUDY  OF  POPLAR 
CLONES.]  Erdeszeti  es  Faipari  Egyetem  Tudomanyos  Kozlemenyei 
No.  1/2,  1  15-125.  (Hu.ru.e.de.,  2  ref.] 

Takayama,  Y.  1968.  [STUDIES  ON  THE  BREEDING  OF  ASPENS. 
(I).  HEIGHT  GROWTH  IN  THE  EARLY  STAGE  OF  F, 
SEEDLINGS  OF  POPULUS  SIEBOLDIl  MIQ.  X  P. 
GRANDIDENTATA  MICHX.|  J.  Jap.  For.  Soc.  50  (9):  267-73.  (20 
refs.  ( Jap.jap.e.e.[ .] 

The  results  are  reported  of  experiments  on  breeding  Aspen  hybrids 
or  cultivars  suited  to  sunny  slopes  or  dry  sites  in  Japan. 
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176.1  DICOTYLEDONEAE 

Browicz,  K.  1966.  POPULUS  ILICIFOLIA  (ENGLER)  ROULEAU 
AND  ITS  TAXONOMIC  POSITION.  Acta  Soc.  Bot.  Polon.  35  (2): 
325-35.  (23  refs.  (E.pol.|  O.B.D.] 

Discusses  the  taxonomy  of  P.  ilicifolia  in  relation  to  the  evolution  of 
the  whole  genus. 

Muller,  R.  1969.  (THE  'GRANDIS'  POPLAR.)  Bull.  Serv.  Cult. 
Etud.  Peuplier  et  Saule  (1  1-2  1).  Transl.  by  J.  Chardenon  from  part 
II  h  of  'Oldstock  varieties'  of  Black  Poplar  hybrids.  (See  F.A.  20 
No.  4213.) 

Ozolin,  G.  P.  1965.  (SOME  ASPECTS  OF  THE  SYSTEMATY  OF 
THE  BLACK  POPLARS  GROWING  IN  (SOVIET)  CENTRAL 
ASIA.]      Uzbekskij     Biologiceskij     Zurnal.     Taskent     (1),     (42-4). 
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[Ru. Uzbek]  N.L.L. 

Brief  notes  on  several  taxa,  pointing  out  that  Populus  thevestina 

(not  P.   pyramidalis)  is  the  most  characteristic  and  typical  of  the 

fastigiate  Black  Poplars  in  Central  Asia  and  that  P.  'Wettstein '  and  P. 

X  euramericana   'Sacran   79'  are  identical  with  P.  X  euramericana 

■1-214: 

18  PLANT  ECOLOGY 

181  MODE  OF  LIFE,  AUTECOLOGY. 
SILVICULTURAL  CHARACTERSOF  TREES 

181.2 

Pollard,  D.  F.  W.  1970.  THE  EFFECT  OF  RAPIDLY  CHANGING 
LIGHT  ON  THE  RATE  OF  PHOTOSYNTHESIS  IN  LARGE- 
TOOTH  ASPEN  (POPULUS  GRANDIDENTATA).  Canad.  J.  Bot. 
48  (4):  824-9.  (E.f.,  8  refs.  O.R.S.] 

Yoshida,  S.,  and  Sakai,  A.  1973.  PHOSPHOLIPID  CHANGES 
ASSOCIATED  WITH  COLD  HARDINESS  OF  CORTICAL  CELLS 
FROM  POPLAR  STEMS.  Plant  and  Cell  Physiology  14  (2): 
353-359.  (E.,  15  ref.  OBD| 

A  study  on  stem  bark  taken  from  potted  cuttings  of  Populus 
canadensis  cv.  '1-4  76',  cooled  stepwise  to  -70"  C  and,  after  freezing, 
submerged  in  liquid  N. 

181.3 

Marinov.  M.,  Naumov,  Z.,  and  Fakirov,  V.  1974.  [POPLAR  SITES 
IN  THE  BASINS  OF  THE  MAIN  RIVERS  IN  S.  BULGARIA.] 
Gorskostopanska  Nauka  1 1  (4):  3-23.  (Bulg.ru. f.,  9  ref.] 
Distinguishes  five  groups  of  sites:  transitional  Willow/Poplar  sites, 
typical  Poplar  sites,  drained  Poplar  sites,  nominal  [marginal J  Poplar 
sites,  and  sites  unsuitable  for  Poplars. 

Palotas,  F.  1968.  (THE  EFFECT  OF  DEEP  PLANTING  AND  OF 
SOIL  NUTRIENT  STATUS  ON  THE  GROWTH  OF  POPLARS.) 
Erdesz.  Kutatas.,  Budapest  64  (1/3):  83-92.  [Hu.ru.g.j 

181.31 

Chardenon,  J.  1971.  (MEASURING  SOIL  WATER  CONTENT.) 
Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule  (7-12).  (F.) 

Dekanic,  I.  1969.  [DEPTH  OF  WATER  TABLE  AND  SOIL  AS 
IMPORTANT  EDAPHIC  FACTORS  FOR  THE  GROWTH  OF 
SOME  HYBRID  BLACK  POPLARS  ON  THE  ALLUVIUM  OF  THE 
SAVA  AND  KUPA  RIVERS  NEAR  SISAK.)  Sum.  List  93  (11/12): 
363-86.  (Serb.f.,  9  refs.) 

Gives  details  of  height,  diameter  and  volume  growth  of  four  Poplars 
up  to  8  years  on  a  site  in  Jugoslavia  where  the  mean  water  table  was 
at  a  depth  of  301  cm. 

Prison,  G.  1972.  [TRANSPLANTING  SHOCK  AND  VARIATIONS 

IN     THE    WATER    CONTENT    OF    POPLAR    TRANSPLANTS.) 

Cellulosa  e  Carta  23  (9):  21-43.  [It.f.e.de.,  4  ref.) 

Reports  the  results  of  research  on  variations  in  the  water  content  of 

both   bark  and  wood  in   various  parts  of  the  stems  of  2-year-old 

Populus. 


181.32/34 

Curro,  P.,  Sertmehmetoglu,  Z.,  and  Acar,  O.  1965.  (INVESTIGA- 
TIONS ON  THE  EFFECT  OF  SITE  (ON)  POPULUS  X 
EURAMERICANA  CV.  '1-214'.)  Tek.  Yay.  Kavak.  Arast.  Enst., 
Izmit  No.  3,  pp.  39.  (Turk.F.) 

Compares  the  growth  of  P.  '1-214' at  five  localities  and  on  three  soil 
types  in  northern  Turkey.  Wood  density  was  greater  in  trees  growing 
on  clays  than  on  sands,  but  no  differences  were  found  between 
localities  with  similar  soil  types. 

Denev,  D.  A.  1974.  [EFFECT  OF  THE  MAIN  NUTRIENT 
ELEMENTS  (NPK)ON  THE  GROWTH  OF  POPLARS.]  Gorskosto- 
panska Nauka  11  (3):  12-26.  [Bulg.ru.de.,  16  ref.) 
Describes  pot  trials  with  cuttings  of  Populus  '1-214'  and  P. 
'Vernirubens'  grown  in  river  sand  or  in  alluvial  soil  with  or  without 
the  addition  of  NPK,  NP,  PK  and  NK.  Responses  to  fertilizers  were 
more  pronounced  in  the  river  sand  than  in  the  alluvial  soil. 

Dzekova,  M.  1965.  [THE  RATIO  BETWEEN  MATERIALS 
RETAINED  IN  THE  WOOD  AND  THOSE  RETURNED  TO  THE 
SOIL    IN   THE   LEAVES,  DURING  THE  FIRST  THREE  YEARS 
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AFTER  ESTABLISHMENT  OF  SOME  HYBRID  BLACi  *! 
POPLARS.)  God.  Zborn.  Zemj-Sum.  Fak.  Univ.  Skopje  (Sum.)  N(,kli 
18,(155-204).  (39  refs.  [Maced.g.].)  ,L 

Almost  2/3  of  the  total  quantity  of  mineral  nutrients  taken  up  fcjjiilpi 
the  roots  were  returned  to  the  soil  by  the  leaves. 

Dzekova,  M.   1972.   (THE  DRAIN  ON  SOIL  MINERALS  IN  THuJl 
PRODUCTION     OF     POPLAR     PLANTS.)     Godisen     Zbornik    rjP 
Zemjodelsko-Sumarskiot      Fakultet      na      Univerzitetot      Skopj( 
Sumarstvo  24,  37-46  [Ma.de.,  5  ref.)  | 

Tabulates  data  on  the  amounts  (in  kg/ha)  of  organic  matter  anJillA 
main  chemical  constituents  (ash,  cellulose,  N,  P,  K,  Ca)  in  the  leave{  pit 
stems  and  roots  of  1 -year-old  rooted  cuttings  of  Populus  '1-214', 
'1-455',  P.  '1-45151;  and  P.  'Robusta'. 

Prison,    G.     1969.    [MINERAL    LOSSES    IN    POPLAR    PLANT/ 
TIONS.)  Cellulosa  e  Carta  20  (6):  5-12.  ( 5  refs.  [It.it.f.e.g.] .] 
The  total  dry  weight,  in  kg.  per  tree  and  per  ha.,  of  the  leaves,  stem 
and  roots  in  a  plantation  of  Populus  '1-214'  (spacing  6X6  m.)  w(i\ 
determined  after  13  growing  seasons,   together  with   their  relati\\  W 
content  of  major  nutrients.   Data  are  also  given   on   the  nutriet\\Vii 
content  of  wood  and  bark  in  the  stems  in  relation  to  the  distanc\ 
from  ground  level. 


Giulimondi,  G.  1966.  [INVESTIGATIONS  ON  THE  MINERA 
NUTRITION  OF  POPLAR  BY  MEANS  OP  FOLIAR  ANALYSIS 
VARIATIONS  OF  MINERAL  CONTENTS  IN  FERTILIZE) 
TRIALS.)  Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  8,  (39-54).  (1 
refs.  (It.it.e.e.j.) 

In  two  fertilizer  trials  in  a  plantation  of  Populus  '1-214'  on  coasti 
sand  near  Rome,  uptake  of  NP  and  NPK  was  studied  by  folic 
analysis  for  two  years. 
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Giulimondi,  G.  1970.  [MINERAL  CONTENTS  OF  YOUNC 
POPLARS  IN  THE  NURSERY.)  Pubbl.  Cent.  Sper.  Agric.  Foi 
11  (1):  63-74.  (It.e.) 
The  N,  P,  K  and  Ca  contents  of  the  roots,  stems  and  branches  o' 
2-year-old  nursery  stock  of  Populus  '1-214'  raised  on  recent  alluvief'^i 
soil  were  determined.  It  is  concluded  that  soil  impoverishment  b\ 
Poplars  in  the  nursery  is  unlikely  to  be  appreciable. 

Giulimondi,  G.,  and  Duranti,  G.  1974.  (THE  PATTERN  01 
DRY-MATTER  INCREMENT  AND  USE  OF  NUTRIENTS  B\ 
POPLARS  DURING  THEIR  SECOND  YEAR  IN  THE  NURSERY 
Cellulosa  e  Carta  25(11):  3-20  [It.f.e.de.,  2  ref.) 


Liani,  A.  1966.  (RESEARCH  ON  THE  INFLUENCE  OF  THi! 
PHYSICAL  PROPERTIES  OP  THE  SOIL  ON  THE  ROOTINC 
CAPACITY,  GROWTH,  AND  MINERAL  NUTRITION  Ol 
POPLAR.)  Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  8,  (103-20).  (2 
refs.  (It.it.e.e.).] 


Liani,  A.  1968.  (PRELIMINARY  STUDIES  ON  THE  Ca  NUTRlF 
TION  OP  POPLAR  BY  MEANS  OP  Ca"*?).  Pubbl.  Cent.  Spei" 
Agric.  For.,  Roma  10  (2):  81-8.  (20  refs.  (It.it.e.e.).] 
The  Ca  content  of  leaves,  which  was  obviously  higher  with  liming 
showed  a  decrease  with  K  fertilization.  Ca'^^  content  in  the  leave, 
was,  on  average,  higher  in  the  leaves  of  plants  not  submitted  U 
liming  treatments;  this  was  also  the  case  for  the  ratio  of  Ca  fron 
fertilizer  to  total  Ca  taken  up  from  soil. 


Pantos.     D.  T.     1966.     (NUTRIENT    UPTAKE    BY    POPULUS    >  liii 
ROBUSTA    AND    'POPULUS    ITALICA'    [HERE    USED    FOR  pfllE 
'1-214').]     Erdesz.     Faipari    Egyetem    tud.    Kozl.,    Sopron    (1/2)' 
(89-105).  (9  refs.  (Hu.ru.g.e.ru.g.e.) .) 

P  uptake  was  much  steadier  throughout  the  growing  season  thanh 
and  K  uptake,  both  of  which  displayed  similar  fluctuations. 
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Shuja,    N.,    Gilani,    U.,    and    Khan,   A.  G.    1971.   MYCORRHIZAl 
ASSOCIATIONS  IN  SOME  ANGIOSPERM  TREES  AROUND  NEWjL 
UNIVERSITY    CAMPUS,    I.    AHORE.    Pakistan    J.    For.    21  (4):|( 
367-73.  [11  ref.) 
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Funaiola,  A.  1967.  (THE  ROOT  SYSTEM  OF  POPULUS  'I-214'INW 
SOILS    HAVING    DIFFERENT    WATER    TABLES.)     Proc.    14thT 
Congr.  Int.  Union  For.  Res.  Organ.,  Munich  1967  Pt.  Ill,  Sect.  22 
(621-35).  (F.f.) 
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bles  show  numbers  of  main  roots,  the  area  of  their  horizontal 
ijjection,  weight,  total  volume,  and  depth  of  penetration,  and  also 
.ationships  of  the  root  system  to  certain  characteristics  of  the 
I  Hal  part  of  the  tree. 

liffmann,  G.  1966.  |THE  COURSE  OF  DEEP  ROOT  GROWTH 
■ID  SECONDARY  ROOT  FORMATION  IN  SOME  TREE 
lECIES.)  Arch.  Forstw.  15  (8):  825-56.  [43  refs.  [G.g.ru.e.] .) 

•sy,  G.  1965.  [STUDIES  OF  THE  ROOTS  OF  COMMERCIAL 
)iPLARS.|  Erdo  14  (5):  224-9.  [Hu.ru.g.j 

1  posure,  on  the  same  site,  of  the  root  systems  of  four  cultivars 
ijwed  that  they  were  recognizably  distinctive  and  illustrated  the 
iltivars' demands  on  the  site. 


181.4 

:)rton,  K.  W.,  and  Hopkins,  E.  J.  1965.  INFLUENCE  OF  FIRE  ON 
,>PEN  [POPULUS  TREMULOIDES  AND  P.  GRANDIDENTATA] 

JCKERING.   Publ.   Dep.   For.   Can.   No.    1095,   pp.    19.    14   refs. 

.e.f.j 

is  shown  that  the  prevention  of  suckering  through  intense  burning 

impractical  if  not  impossible. 

181.5 

rnes,     B.  V.     1966.     THE     CLONAL     GROWTH     HABIT     OF 
vlERICAN  ASPENS.  Ecology  47  (3):  439-47.  [31  refs.) 


Blake.  G.  M.  1964.  CLONE  IDENTIFICATION  AND  DELINEA- 
TION IN  THE  ASPENS.  Abstr.  of  thesis,  in  Dissert.  Abstr.  25  (5): 
2688.  O.R.S. 

181.8 

Lyr,  H.,  and  Hoffmann,  G.  1965.  [STUDIES  OF  THE  ROOT  AND 
SHOOT  GROWTH  OF  SOME  WOODY  SPECIES. |  Repr.  of  Silva 
fenn.  117  (4),  pp.  19.  U  refs.  [G.|  (On  sale:  Academic  Bookstore, 
Helsinki  10.  Price  Finnmark  2.) 
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Goff,  F.  G.,  and  Zedler,  P.  H.  1968.  STRUCTURAL  GRADIENT 
ANALYSIS  OF  UPLAND  FORESTS  IN  THE  WESTERN  GREAT 
LAKES  AREA.  Ecol.  Monogr.  38  (1):  65-86.  [49  refs.) 

187  VEGETATION  TYPES 

Denaeyer  de  Smet,  S.,  and  Duvigneaud,  P.  1971.  (COAL  MINE 
SPOIL  MOUNDS  CONSIDERED  AS  ECOSYSTEMS.  CONTRIBU- 
TION NO.  2.  PRELIMINARY  PHYTOCHEMICAL  SURVEY  OF 
SPOIL  MOUND  NO.  7  OF  CHAPELLE-LEZ-HERLAIMONT.j  Bull. 
Soc.  Bot.  Belg.  104  (2):  323-31.  [F.e.,  10  ref.  OBD] 

Solov'eva,  P.  P.  1968.  [RIPARIAN  WOODLANDS  OF  THE  TEREK 
DELTA  IN  LOWLAND  DAGHESTAN.]  Nauc.  Dokl.  Vyss.  Skoly 
(Biol.  Nauki),  Moskva  (12),  (84-6).  (3  refs.  [Ru.)  N.L.L.] 
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ahatadze,  L.  B.  1969.  [WAYS  OF  REHABILITATING  THE 
DWLAND  FORESTS  OF  EASTERN  GEORGIA. |  Lesn.  Hoz.  (1), 
7-9).  (Ru.l 

22  SILVICULTURAL  SYSTEMS.  CONSTITUTION 

AND  COMPOSITION  OF  STANDS; 

FORMS  OF  STAND 

222  COPPICE,  POLLARDING  AND  LOPPING 
SYSTEMS 

nspahr,  D.W.,  and  Benson,  M.  K.  1968.  MANAGEMENT  OF 
SPEN  ON  10-  TO  20-YEAR  ROTATIONS.  J.  For.  66  (7):  557-60. 
5  refs.  I 

"ordano,  E.  1974.  [PRELIMINARY  NOTES  ON  SHORT- 
OTATION  COPPICE  MANAGEMENT  OF  POPULUS  '1-2 14'.] 
Jllulosae  Carta  25  (9):  5-9  [It.f.e.de.,  6  ref.j 

jplar  managed  (for  production  of  wood  chips)  on  rotations  of  3-5 
•ars,  m.a.i.  during  the  second  rotation  (6.7-7.1  m-^/ha)  was  >  50% 
■eater  than  that  during  the  first  rotation. 


228  CONSTITUTION  AND  COMPOSITION  OF 
STANDS;  FORMS  OF  STAND 

izire,  P.,  and  Buttoud,  G.  1974.  [RECENT  ACTION  TAKEN  BY 
HE  NATIONAL  FOREST  FUND  TO  ASSIST  AFFORESTA- 
lON.j  Revue  Forestiere  Francaise  26  (5):  391-395  (F.| 

23  REGENERATION  AND  FORMATION  OF  STANDS 
231  NATURAL  REGENERATION 

arrett,  P.  W.,  and  Zahner,  R.  1964.  CLONAL  VARIATION  IN 
UCKERING  OF  ASPEN  OBSCURES  EFFECT  OF  VARIOUS 
LEARCUTTING  TREATMENTS.  J.  For.  62  (10):  749-50.  6  refs. 

[aini,  J.  S.  1967.  VARIATION  IN  THE  VEGETATIVE  PROPAGA- 
lON  OF  POPULUS  IN  NATURAL  POPULATIONS.  Abstr.  in  Bull, 
col.  Soc.  Amer.  48  (2):  75-6.  [A.P.B.] 

tremuloides  produces  a  large  quantity  of  seed  but  ecologica 
onditions  are  unfavourable  to  germination.  Repeated  vegetativ. 
^production  has  resulted  in  the  formation  of  6  and  9  clones.  Thi; 
fonal  variation  is  a  valuable  feature  and  may  be  employed  in  the 
lanagement  of  natural  Aspen  stands  by  encouraging  desirable 
tones  that  have  performed  welt  under  a  given  set  of  ecological 
onditions. 


Maini,  J.  S.,  and  Horton,  K.  W.  1966.  REPRODUCTIVE 
RESPONSE  OF  POPULUS  AND  ASSOCIATED  PTERIDIUM  TO 
CUTTING,  BURNING,  AND  SCARIFICATION.  Publ.  Dep.  For. 
Can.  No.  1155,  pp.  20.  [16  refs.  [E.e.f.].] 

Zahner,  R.,  and  DeByle,  N.  V.  1965.  EFFECT  OF  PRUNING  THE 
PARENT  ROOT  ON  GROWTH  OF  ASPEN  SUCKERS.  Ecology 
46  (3):  373-5.  6  refs. 
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232.13 

Avanzo,  E.  1972.  [EARLY  EVALUATION  OF  THE  INCREMENT 
OF  SOME  CLONES  OF  POPULUS  X  EURAMERICANA  [P.  X 
'CANADENSIS'!  IN  FOUR  COMPARATIVE  PLANTING  TRIALS 
IN  CENTRAL  ITALY. |  Cellulosa  e  Carta  23  (1):  37-45.  [It.f.e.de., 
13  ref.j 

Chmielewski,  W.  1970.  [INVESTIGATIONS  ON  POPLARS.] 
Sylwan  1 14  (3):  7-14.  [Pol.ru.e.,  3  refs.) 

Details  given  of  the  performance  of  P.  'Robusta'  grown  at  three 
different  spacings  (278,  556  and  625  trees/ha.),  and  of  the 
percentage  yields  of  the  various  assortments  as  a  function  ofd.h.h. 

Damas,  C.  de.  1973.  [THE  1962  PLOT  OF  [POPULUS]  '1-214' ON 
THE  MEADOW  OF  LA  CHARRIERE  A  JUMELLES  (MAINE-ET- 
LOIRE).]  Revue  Forestiere  Francaise  25(2):  125-133  [  F.,  1  ref.] 
The  beneficial  effect  of  applying  NPK  fertilizer  at  planting  time  is 
particularly  noteworthy. 

Dekanic,  1.  1973.  [PULPWOOD  PRODUCTION  BY  VARIOUS 
HYBRID  BLACK  POPLARS  GROWN  BY  DIFFERENT 
METHODS.I  Topola  17(98/99)43-45  [Sh.f.] 

Endo,     Y.     1965.     (GROWING     CONDITIONS    OF     IMPROVED 

POPLAR.)  Wood  Ind.,  Tokyo  20  (12):  6-9.  [Jap.|  P.R. 

Details  of  diameter  growth  of  '1-214'  which,  with  a  mean  diameter 

of  30  cm.  at  7  years,  compares  favourably  with  growth  in  northern 

Italy. 

Fabijanowski,  J.,  Jaworski,  A.,  and  Rzeszotko,  J.  1974. 
[EVALUATING  THE  SUITABILITY  OF  FOUR  POPLAR 
VARIETIES  FOR  CULTIVATION  IN  THE  POPRAD  VALLEY,  AS 
EXEMPLIFIED  BY  THE  STARY  SACZ  PLANTATION.)  Sylwan 
118  (2):  37-45  [Pol.ru.e.,  19  ref.) 
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Hyun,  S.  K.,  Hwang,  J.  W.,  et  al.  1974.  THE  GROWTH  PER- 
FORMANCE OF  ITALIAN  POPLAR  CLONES  (POPULUS 
EURAMERICAN  A  CV.  1-214  AND  1-476)  IN  KOREA.  Research 
Report  of  the  Institute  of  Forest  Genetics,  Korea  No.  11.  (13-31). 
[E.kor.,  13  ref.J 

Jovanovic,  S.  1970.  [DETERMINING  REGIONS  SUITABLE  FOR 
SOME  HYBRID  POPLARS  ON  THE  ALLUVIUM  OF  THE  MAIN 
RIVERS  IN  SERBIA.]  Glasnik  Sumarskog  Fakulteta,  Univerzitet  u 
Beogradu  No.  36,  176  pp.  [Sh.de.,  91  ref.] 

Sonnaville,  P.  de.  1964.  [IS  THE  NEW  POPLAR  '1-214'  worth  a 
trial?]  Populier,  Wageningen  1  (1):  8-9.  [Du.] 

Stamenkovic,  V.,  and  Miscevic,  V.  1970.  [DEVELOPMENT  AND 
INCREMENT  OF  POPLAR  PLANTATIONS  (CLONE  '1-214')  IN 
THE  CRNA  REKA  VALLEY  AT  DEBEH  LUG.]  Sumarstvo 
23  (5/6):  21-34.  [Serb.g.,  6refs.l 

Vasilic,  V.  1974.  [THE  'ISTRIAN'  POPLAR.]  Topola 
18  (100/101):  97-100  [Sh.e.] 


Zameir,  I.  1971.  [GROWING  HYBRID  BLACK  POPLARS  IN 
TURNU  MAGURELE  FOREST  DISTRICT.)  Rev.  Padurilor  86  (5): 
231-4.  [Re] 

After  the  clearance  of  derelict  hardwoods  on  a  Rumanian  flood- 
plain  site  and  preparatory  cultivation  of  water-melons  for  2  years, 
Populus  'R-16'  grew  best,  with  a  volume  of  165  m-^/ha  at  6  years 
(mean  height  21  m),  followed  by  P.  '1-214'  and  P.  'R-20':  P. 
'marilandica '  grew  relatively  poorly. 

232.315 

Lotti,  A.,  Gutierrez  de  Solanos,  V.,  and  Deromedis,  R.  1965. 
[STORAGE  OF  POPLAR  SEED.]  Revista  de  la  Facultad  de 
Ciencias  Agrarias,  Mendoza,  Argentina  12  (1):  95-8  +  1  tbl.  [6  refs. 
[Span.span.e.]  C.G.B.] 

Seed  from  Populus  '1-214'  and  P.  '1-455'  was  stored  (a)  at  1 5-20°  C. 
and  40%  r.h.;  (b)  in  a  refrigerator  at  2-4°,  and  (c)  in  a  deep  freeze  at 
-15°  after  drying  in  the  laboratory  climate  for  3  days.  With  (c) 
germination  was  good  for  1  or  2  years. 


232.32 

Hadzi-Georgiev,  K.  1964.  [PRODUCTION  OF  POPLAR  PLANT- 
ING STOCK  IN  NURSERIES  AT  MRZENCY  (GEVGELIJA) 
[MACEDONIA].]  Godisn.  Sum.  Inst.,  Skopje  6,  1962-1963, 
(248-64  +  2  photos).  11  refs.  JMaced.ru.]  P.R. 

Makes  recommendations  on  nursery  site  and  the  production  of 
planting  stock  {rooted  cuttings). 

Laczay,  T.  1973.  [EFFECT  OF  THE  POSITION  OF  A  SODA  SOIL 
HORIZON  ON  THE  GROWTH  OF  HYBRID  BLACK  POPLAR 
PLANTS  IN  THE  NURSERY.]  Erdo  22  (6):  270-272.  [Hu.ru.e.] 

232.322 

Frison,  G.  1967.  [MINERAL  LOSSES  IN  POPLAR  NURSERIES.] 
Cellulosae  Carta  18(12):  10-24.  [11  refs.  [It.it.e.f.g.] .] 
It  thus  appears  that  the  amounts  of  minerals  removed  from  the 
nursery  are  generally  similar  to  those  removed  with  a  cereal  crop  in 
one  or  two  years  respectively,  but  the  amount  of  Ca  required  by  the 
Poplars  is  higher. 

Frison,  G.  1968.  [MINERAL  LOSSES  IN  NURSERIES  OF  EURO- 
AMERICAN  POPLARS.]  Cellulosa  e  Carta  19  (4):  27-36.  [8  refs. 
[It.it.f.e.g.].] 

Giulimondi,  G.  1967.  [EXPERIMENTS  IN  FERTILIZING  AND 
SOIL  CULTIVATION  IN  POPLAR  NURSERIES.]  Proc.  14th 
Congr.  Int.  Union  For.  Res.  Organ.,  Munich  1967  Pt.  IV.  Sect.  23, 
(22  5-37).  [13  refs.  [F.f.].] 

Experiments  in  a  nursery  for  Populus  '1-214'  indicated  that  best 
results  were  obtained  when  fertilizers  were  ploughed  into  the  soil  to 
a  depth  of  50-55  cm.  N  content  of  branches  and  P  content  of  all 
woody  parts  showed  no  correlation  with  uptake  of  those  elements 
by  the  roots. 

Giulimondi,  G.  1968.  [FERTILIZING  AND  SOIL  CULTIVATION 
TRIALS  IN  A  POPLAR  NURSERY.]  Pubbl.  Cent.  Sper.  Agric. 
For.,  Roma  10  (2):  149-58.  [15  refs.  [It.it.e.e.] .] 


Deep  working  (50-55  cm.)  and  placement  of  fertilizers  (10-15  cm.\ 
gave  significantly  better  growth  after  2  years  than  other  treatmenU  >*'' 
Results  of  chemical   analyses   of  leaves,   stem   and   branches  an  W'' 
included. 


Giulimondi,  G.  1972.  [PRELIMINARY  INVESTIGATION  ON  THIil* 
EFFECTIVENESS  OF  APPLYING  N  FERTILIZER  TO  A  POPLAFf  JG 
NURSERY.)  Pubblicazioni  del  Centro  di  Sperimentazione  Agricoli 
e  Forestale  11  (2):  145-153  [It.e.,  2  ref.] 

It  is  concluded  that  the  demand  for  nutrients  in  the  raising  o 
Poplars  in  nurseries  is  met  if  N  is  supplied  by  growing  leguminou, 
plants  and  applying  organic  manure  and  N  fertilizer  at  the  beginnini 
of  the  second  year. 
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Giulimondi,  G.,  and  Duranti,  G.  1973.  [K  FERTILIZER  TRL\L  IN|bi 
A  POPLAR  NURSERY.)   Cellulosa  e  Carta  24  (2):  42-45  [It.f.e.de, 
4  ref.] 

No  appreciable  increase  in  the  height  or  diameter  of  the  K-treatec 
trees  was  evident,   although   the  uptake  of  K  by  these  trees  wa;  Hi* 
apparently  greater  than  that  by  the  untreated  controls.  ITA 
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Liani,  A.    1966.   [FOLIAR  ABSORPTION  OF  PHOSPHOROUS  IMOOl 
HYBRID   BLACK   POPLAR   [POPULUS  X  EURAMERICANA  cv 
'1-214']   IN  THE  PRESENCE  OF  [CHEMICAL]  STIMULATORS.jfpi 
Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  8.  (215-29  +  1  plate).  [23  refs 
[It.it.e.e.].] 

In     investigations    on    pot    plants    using    P^ ^-labelled    solutions, 
application   was  more  effective  on  the  lower  than  the  upper  /eajl  ^ 
surface 

nil 


Liani,  A.   1967.  EXPERIMENTS  ON  SULPHUR  FERTILIZATION 
OF    POPLARS.    Proc.    14th   Congr.    Int.    Union    For.   Res.  Organ 
Munich  1967  Pt.  II,  Sect.  21,  (298-317).  [21  refs.  [E.e.].) 
Describes  an  Italian  investigation  using  rooted  cuttings  of  Popului 
'1-214'  in  pots.  Height  and  diameter  increment  both  increased  w/tflK! 
increasing    doses    of    (radioactive)    S    applied     to    a    poor,    acid,' 
unfertilized  soil. 
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Liani,   A.    1967.    [FURTHER  RADIOMETRIC  RESEARCH  ON  P 
UPTAKE  IN  POPLAR.)  Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  9  (3)|it 


163-72.  [12  refs.  [It.it.e.e.| .] 


ill, 

Liani,  A.,  and  Lubrano,  L.  1966.  [PRELIMINARY  EXPERIMENTS  *lj 
IN  FOLIAR  TREATMENT  WITH  PHYTOHORMONES  ON  i( 
YOUNG  POPLARS.)  Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  9  (1) 
57-68.  [12  refs.  [It.it.e.e.]  8  tbls.] 


232.324 


Herpka,    I.,    and    Markovic,    J.    1974.    [DEPENDENCE    OF    THE 

PRODUCTION  OF  TWO-YEAR  POPLAR  PLANTS  ON  THE  SIZE, 

OF  THE    ROOTED   CUTTING.)    Topola   18(102):    3-11    [Sh.e.,  9 

ref.) 

The  best  material  consists  of  1 -year  rooted  cuttings  that  are  2  cm  in 

diameter  at  the  root-collar  and  2-3  m  tall  before  cutting  back.  The 

cut  shoots  from  the  1 -year  plants  are  again  used  for  cuttings. 


:(!} 
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Magnani,    G.     1970.    [WEEDING    IN    NURSERIES    OF    NEWLYfl 
PLANTED  POPLARS:  PRELIMINARY  TRIALS.)  Cellulosae  Carta 
21  (5):  97-101.  [It.f.e.g.,  1  ref.) 

The  best  results  as  regards  both  weed  control  and  growth  of  the 
Poplar  were  obtained  with  Herbidal  'total'  (507c  amino triazole)  + 
Zealan  (50%  linuron)  at  6  -i-  3  kg./ha.  or  diphenamid  at  7-8  kg./ha. 


Magnani,  G.  1972.  [CHEMICAL  WEEDING  TRIALS  IN  NEWLY 
PLANTED  POPLAR  NURSERIES.)  Cellulosa  e  Carta  23(2): 
27-34.  [It.f.e.de.] 

232.328 

Alonzo,  A.  E.,  and  Sancho,  R.  1964.  [INFLUENCE  OF  POSITION |( 
IN  THE  SHOOT  IN  THE  CHOICE  OF  CUTTINGS  OF 
SALICACEAE.)  Idia:  Suppl.  No.  12,  (15-22).  3  refs.  (Span.) 
Position  in  the  shoot  is  considered  more  important  than  diameter  of 
cutting.  The  study  has  special  application  in  the  Argentine  Delta, 
where  close  spacing,  e.g.  1 .5  X  3  m.,  is  used  to  suppress  grasses  and 
rushes. 
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I'lijinson,  M.  K.,  and  Schwalbach,  D.  E.  1970.  TECHNIQUES  FOR 
«i  DOTING  ASPEN  ROOT  SPROUTS.  Tree  Plant.  Notes  21  (3): 
i-4.  [  3  refs.  ] 

'iPison,  G.  1970.  (COMPARATIVE  TRIALS  ON  THE  ROOTING 
fll  :vJD  GROWTH  OF  YOUNG  POPLARS  OBTAINED  BY  LIFTING 
'I OPOTED  PLANTS  AND  BY  CUTTING  OFF  STEMS  AT  SOIL 
iVEL.)  Cellulosa  e  Carta  22  (12):  25-33.  [It.f.e.de.| 

jjmdnowski,    S.    1970.    (EFFECT    OF   THE   AGE   OF   PARENT 
"frOOLS    ON   THE   QUALITY   OF   POPLAR   CUTTINGS.)    Prace 
St.  Bad.  Lesn.  No.  381/384,  (3-100).  [Pol.ru.e.,  81  refs.j 

IL    jzmanovic,  U.  1968.  (DIAMETER  OF  CUTTINGS  -  AN  IMPOR- 
eJfVNT      FACTOR      IN      THE      PRODUCTION     OF     (POPLAR] 
.ANTS.)  Topola,  Beograd  12  (67/68):  1  1-3.  (Serb.f.) 

till 
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tos,  G.,  Pantos,  G.,  and  Takats,  T.  1964.  (THE  EFFECTS  OF 
ITAMINS,  ANTIBIOTICS,  TRACE  ELEMENTS,  AND 
ETABOLIC  PRODUCTS  OF  MICROBIAL  ORIGIN  ON 
DOTING  AND  SHOOT  GROWTH  OF  CUTTINGS  OF  POPULUS 
214'  AND  P.  X  ROBUSTA.)  Erdesz.  Faipari  Egyetem  tud.  Kozl., 
ipron  (1),  (65-79).  13  refs.  (Hu.hu. ru.g.) 

mi 

Liggeri,  C.  1966.  (ANATOMICAL  OBSERVATIONS  ON  ROOT 
ton  DRMATION  OF  POPULUS  T-214'  IN  CONTROLLED  CON- 
■tt    ITIONS.)    Pubbl.  Cent.  Sper.  Agric.   For.,  Roma  9(1):    1-10  +  4 

ates.  [10  refs.  (It.it.e.e.)   1  tbl.) 
study  of  the  early  stages  of  development  of  root  primordia  and 

•e  changes  as  the  plant  grows  older. 
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^Lean,    M.  M.     1968.    PROPAGATION    OF    TREES    BY    TUBE 
"'    ECHNIQUE.    Proc.    Int.   PI.   Propag.    Soc,  Toronto    18,   (303-9). 

'He.m.b.) 
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abielski,  S.  1969.  [THE  EFFECT  OF  VARIOUS  FACTORS  ON 
HE  SUCCESS  OF  PLANTING  OUT  IN  POPLARS.)  Bull.  Serv. 
ult.  Etud.  Peuplier  et  Saule  (33-53).  [  F.) 

n  favourable  sites,  root  pruning  had  no  ill  effects  on  rooting  and 
1  height  growth;  on  poorer  sites  total  root  removal  was  harmful; 
id  on  all  sites  this  treatment  (but  not  root  shortening  which  gave 
etter  results  than  the  retention  of  long  roots)  reduced  diameter 
'Owth.  Deep  planting  was  generally  beneficial.  Laboratory  tests 
\dicated  that  a  tissue  water  content  of  90-100%  of  dry  weight  was 
•thai;  for  good  results  a  content  of  130  to  150%  is  required, 
fovided  that  storage  conditions  were  good,  autumn  lifting  was  not 
\ferior  to  spring  lifting.  On  well  watered  sites,  late  planting  (ca.  10 
^ay)  was  as  successful  as  planting  in  early  spring. 

232.41 

ilarkovic,  J.  1974.  [IMPORTANCE  OF  THE  CLASS  (SIZE)  OF  2/3 
LANTS  FOR  WOOD  VOLUME  PRODUCTION  BY  POPULUS 
214'.)  Topola  18  (100/101):  87-95.  [Sh.e.j 

imon,  M.  1974.  INFLUENCE  OF  PLANTING  MATERIAL  AND 
LANTING  METHOD  ON  QUALITY  YIELD  OF  POPLAR 
LANTATIONS  ON  SANDY  SITES.  Erdeszeti  Kutatasok  69(2): 
11-123.  (E.) 

232.42 

ameoud,  C,  and  Bonduelle,  P.  1971.  [RESULTS  OF  FERTI- 
IZER  TRIALS  ON  POPULUS  '1-214'  IN  FRANCE.)  Rapp.  Ass. 
or.-Cell.  (135-86).  (F.e.de.,  8  ref.) 

"rials  of  fertilizer  applications  at  planting  time  suggest  that  only  NP 
rtilizer  is  always  effective;  the  action  of  K,  Ca  or  Mg  is  very 
ariable  and  unpredictable. 

'rison,  G.  1973.  (EFFECT  OF  DEEP  PLANTING  ON  THE 
LOOTING  AND  GROWTH  OF  YOUNG  POPLARS  UNDER 
HFFERENT  SOIL  AND  CLIMATIC  CONDITIONS.)  Cellulosa  e 
larta  24  (1):  3-18.  [It. f.e.de.,  15  ref.) 

lerpka,    I.    1974.    [EVALUATION    OF    METHODS    OF    ESTAB- 

".ISHING    POPLAR    (CLONE    T-214')    ON    SANDY    ALLUVIAL 

OIL  OF  THE   DANUBE.)    Topola   18(100/101):   53-63   [Sh.e.,  5 

Bf.) 


Herpka,  I.,  Markovic,  J.  T.,  and  Zivanov,  N.  1972.  [STUDY  OF 
THE  DISTRIBUTION  OF  THE  BIOMASS  OF  THE  ROOT 
SYSTEM  OF  POPULUS  X  EURAMERICANA  CL.  '1-214'  WITH 
NORMAL  AND  DEEP  PLANTING.)  Topola  16(93/94):  3-17. 
(Sh.e.,  12  ref.) 

Two-year-old  plants  of  Populus  '1-214'  were  planted  on  six  mainly 
sandy  sites  in  holes  80  X  80  X  80  cm,  and  in  holes  of  10  cm 
diameter  bored  to  a  depth  of  2-3  m  to  reach  a  permanent  supply  of 
water. 

Simon,  M.  1965.  [DEEP  PLANTING  POPLARS.)  Erdo  14(12): 
529-35.  6  refs.  [Hu.ru.g.) 

In  deep-planted  Poplars  fcv.  '1-214'),  roots  developed  vigorously  at 
great  depths  and  continued  growing  all  through  the  winter  at  depths 
of  300  cm.  where  the  temperature  of  the  ground  water  (at  ca.  400 
cm. )  was  1 0°  C. 
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Curro,  P.,  Sert  mehme  toglu,  Z.,  and  Acar,  O.  1965. 
(INVESTIGATIONS  ON  THE  EFFECT  OF  SPACING  (ON) 
POPULUS  X  EURAMERICANA  CV.  '1-2  14'.)  Tek.  Yay.  Kavak. 
Arast.  Enst.,  Izmit  No.  2,  pp.  19.  [Turk.F.) 

The  c.a.i.  of  20  sample  trees  of  8-year-old  Populus  '1-214' grown  at 
4  spacings  was  determined  by  stem  analysis,  and  volume /age 
regressions  and  optimum  rotations  were  calculated. 

Harmath,  B.,  and  Szodfridt,  I.  1967.  [A  SPACING  TRIAL  WITH 
THE  POPLAR  CLONE  '1-214'.)  Erdo  16(1):  30-4.  (Hu.ru.g.)  [1 
gph.  3  tbls.) 

Herpka,  I.  1965.  (PRODUCTION  OF  WOOD  ON  A  3-YEAR 
ROTATION.)  Topola,  Beograd  9(48/49):  16-29.  9  "refs. 
(Serb  .Serb. e.( 

Peno,  D.,  and  Mirkovic,  D.  1967.  [DEPENDENCE  OF  THE  YIELD 
OF  A  (POPULUS)  '1-214'  PLANTATION  ON  THE  SOIL  AND 
PLANTING  DENSITY.)  Jelen,  Beograd  (6),  (5-36).  (4  refs. 
(Serb.ru.e.).) 

Prevosto,  M.  1965.  [GROWTH  AND  YIELD  OF  THE  HYBRID 
BLACK  POPLAR  '1-214'  IN  RELATION  TO  SPACING  AND 
ROTATION  IN  VARIOUS  SITES  IN  THE  LOMBARDY- 
PIEDMONT  PLAIN.)  Pubblicazione  dell'  Ente  Nazionale  per  la 
Cellulosa  e  per  la  Carta,  Roma  pp.  xii  +  160  ■^  2  maps.  38  refs. 
(It.it.f.e.g.) 

Prevosto,  M.  1967.  TECHNICAL  AND  ECONOMIC  RESULTS  OF 
SEVERAL  DIFFERENTLY  SPACED  POPLAR  STANDS  IN 
RELATION  TO  THE  VARIATIONS  IN  PRICES  OF  TIMBER 
BETWEEN  1962  AND  1966.  Transl.  Dep.  For.  Can.  No.  127,  1967. 
pp.  24  +  5  tbls.  [Transl.  by  L.  Fratta  from  Cellulosa  e  Carta  18  (2): 
27-42.  [Limited  distribution.) 

Proni,  G.,  and  Pievosio,  M.  1974.  [THE  PROBLEM  OF  SPACING 
IN  SPECIALIZED  POPLAR  STANDS  IN  THE  LOMBARDY- 
PIEDMONT  PLAIN.)  Cellulosa  e  Carta  25  (9):  28-32.  [It. f.e.de.) 
The  results  show  that;  the  average  annual  volume  of  usable  wood 
per  ha.  reaches  its  maximum  in  stands  at  2500  trees/ha,  planted 
with  2-year-old  rooted  saplings  and  managed  on  a  4-year  rotation. 

Smith,  J.H.G.,  and  Blom,  G.  1970.  POPLAR  SPACING  TRIALS 
SHOW  WAY  TO  GAINS  IN  WOOD  YIELD.  Canad.  For.  Ind.  90 
(7):  40-1.  [6  refs.) 

233  AFFORESTATION 

Giordano,  E.  1968.  (AN  INTERESTING  EXAMPLE  OF  INDUS- 
TRIAL PLANTATIONS  IN  CALABRIA.)  Cellulosa  e  Carta  19  (4): 
37-44.  [2  refs.  [  It.f.e.g. ) .  | 

Prego,  A.  J.,  et  al.  1965.  [DUNE  PLANTING  IN  THE  SEMI-ARID 
PAMPAS.  PART  II.)  Idia:  Suppl.  No.  16,  (75-92)  (  18  refs.  (Span.) 
(Suplemento  Forestal  No.  2).) 

Planting  stock  was  mainly  setts  4-6  m.  long  of  Populus  X 
'canadensis'  cv.  '1-214',  but  trials  were  also  made  with  P.  deltoides 
CVS.  '1-63',  '1-64'  and  '1-72'.  A  planting  depth  of  IS  m.,  however, 
gave  90%>  take. 

Prego,  A.  J.,  Rial  Alberti,  F.,  and  Prohaska,  F.J.  1964.  [DUNE 
PLANTING  IN  THE  SEMI-ARID  PAMPAS.  PART  I.)  Idia:  Suppl. 
No.  1  2,  (73-82).  5  refs.  [  Span.  | 
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237  AMELIORATION  OF  FOREST  SITES 

Dimitrov,  K.,  and  Denev,  D.  1973.  [ECOLOGICAL  AND  PHYSIO- 
LOGICAL PREREQUISITES  FOR  IRRIGATION  IN  POPLAR 
PLANTATIONS.]  Gorskostopanska  Nauka  10(3):  3-14.  (Buig.- 
ru.e.,  9  ref.  1 

GarL^aye,  J.,  and  Leroy,  P.  1974.  (FERTILIZATION,  CHEMICAL 
WEEDING  AND  SOIL  WORKING  IN  A  PLANTATION  OF 
[POPULUS]  'I-214'.j  Revue  Forestiere  Francaise  26(2):  139-145. 
[F.,  2  ref.  I 

Of  the  fertilizers  tested  (N,  P,  K,  CaJ,  only  N  had  a  beneficial  effect 
on  growth.  In  conjunction  with  soil  working,  surface  application  of 
N  for  J  successive  years  after  planting  gave  an  increase  in  girth 
increment  of  43%  during  the  first  5  years. 

Jaime  Fanlo,  F.,  and  Chardenon,  J.  1971.  (GROWING  POPLAR 
UNDER  IRRIGATION.)  Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule 
(28-35).  [F.l 

The  article  is  based  mainly  on  observations  and  the  results  of  work 
done  in  Turkey. 

Pantos,  G.,  Kerenyi,  E.,  and  Seller,  P.  1973.  [UTILIZATION  OF 
LIQUID  PIG-MANURE  WITH  SPECIAL  REFERENCE  TO  POSSI- 
BILITIES OF  [INCREASING]  WOOD  PRODUCTION.)  Erdeszeti 
es  Faipari  Egyetem  Tudomanyos  Kozlemenyei  No.  1,  75-102. 
[Hu.ru.e.de.,  12  ref.) 

Prevosto,  M.  1972.  [EFFECTS  OF  IRRIGATION  ON  THE 
VOLUME  PRODUCTION  AND  ECONOMIC  RETURN  FROM  A 
POPLAR  STAND  UNDER  INTENSIVE  MANAGEMENT  ON  AN 
ESTATE  IN  THE  PIEDMONT  PLAIN.)  Cellulosa  e  Carta  2  3(4): 
3-22  (It.f.e.de.,  8  ref.) 


Simon,     M.      1971.      (GROWING     POPLARS     WITH 
IRRIGATION.)  Erdo  20  (7):  295-300.  [Hu.ru.e.] 


SEWAGE 


Tosi,  C.  1966.  [APPLICATION  OF  MINERAL  FERTILIZERS  TO 
POPLAR  PLANTATIONS.)  Ital.  agric.  103(10):  921-41.  ]21  refs. 
(It.)  E.M.B.] 

Describes  three  fertilizer  trials  on  Populus  '1-214'  and  P.  'I-B2' 
plantations  near  Turin. 

Viart,  M.  1965.  (FERTILIZING  POPLARS.)  Bull.  Serv.  Cult.  Etud. 
Peuplier  et  Saule,  Paris  (2),  (1-37).  13  refs.  [F.] 

Chief  results  confirm  the  beneficial  effect  of  P,  particularly  in  the 
presence  of  K  (especially  as  sulphate),  and  a  lack  of  response  to 
nitrochalk  alone. 

238TIMBER  PLANTATION  CROPS  REQUIRING 
SPECIAL  TREATMENT 

Bameoud,  C.  1970.  (SOIL  WORKING  IN  POPLAR  PLANTA- 
TIONS.) C.  R.  Ass.  For.-Cell.  1969,  (153-72).  (F.e.g.) 

Clonaru,  A.  1968.  (POTENTIALS  OF  REED  SWAMPS  FOR  THE 
CULTIVATION  OF  POPLARS  AND  WILLOWS.)  (Docum.)  13th 
Sess.  Int.  Poplar  Comm.,  Montreal  1968  No.  FO:CIP/l  3/48,  pp.  S. 
iF.f.) 

Early  results  are  promising  and  suggest  that  it  is  possible  to  maintain 
low  ground-water  levels,  that  soil  cultivation  to  a  depth  of  40  cm.  is 
adequate,  and  that  the  regrowth  of  reeds  is  strongly  impeded  by  soil 
cultivation  and  tending. 

Clonaru,  A.  1972.  (STUDIES  ON  THE  USE  OF  CERTAIN 
REED-GROWING  AREAS  PROTECTED  BY  DAMS  (IN  THE 
DANUBE  DELTA)  FOR  PLANTATIONS  OF  POPLAR  AND 
WILLOW.)  Bulletin  de  I'Academie  des  Sciences  Agricoles  et 
Forestieres  No.  1,  181-189  (F.) 

Famiglietti,  A.  1973.  ]THE  PRODUCTIVITY  OF  POPLAR 
PLANTATIONS  IN  THE  VENETO.)  Annali  del  Centro  di 
Economia  Montana  delle  Venezie  8,  1-47  [It.e.,  30  ref.) 

Herpka,  I.,  and  Markovic,  J.  T.  1971.  [WOOD  PRODUCTION  OF 
EIGHT  HYBRID  POPLARS  ON  A  SHORT  ROTATION.)  Topola 
15  (83/85):  23-31.  (Sh.e.,  5  ref.) 

Compares  the  volume  yield  of  8  clones,  with  an  initial  spacing  of  2 
X  2  m,  on  a  6-year  rotation  in  Yugoslavia 

Kohan,  S.  1969.  [PROBLEMS  OF  RAISING  POPULUS 
'ROBUSTA'  IN  STANDS  ON  THE  E.  SLOVAKIAN  PLAIN.)  Lesn. 


Cas.  15  (3):  193-210.  (Slovak.ru.e.g.,  13  refs.) 

Assesses  the  performance  and  condition  of  stands  aged  6-26  years, 

mostly  on  heavy  loam  soils  and  alluvium. 

Kohan,  S.  1972.  (RESULTS  SO  FAR  IN  GROWING  POPULUS 
'1-214'  IN  E.  SLOVAKIA.]  Lesnicky  Casopis  18(2):  137-148, 
(Sk.ru.e.de.,  11  ref.) 


t. 
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Kuzmanovic,  U.   1973.   [SOME  RESULTS  OF  INVESTIGATIONSu,* 
ON   PLANTATIONS   OF   HYBRID   POPLAR,   CLONE   1-214,.  ON 
THE    ALLUVIUM    OF    THE    VELIKA    MORAVA.)    Topola  "No.J  „(t; 
95/96,  35-43  (Sh.e.,  7  ref.)  j  (SE( 

Data  are  given  on  volume  increment  and  on  the  economics  of  pulp\ 
wood  production  on  a  very  short  rotation. 

Marmol,  L.  A.  1970.  (POPLAR-GROWING  IN  THE  '25  DE  MAYO'jjjlD 
DISTRICT,    BUENOS    AIRES    PROVINCE,    ARGENTINA.)    Rev.f 
for.  argent.  14  (1):  7-13.  (Span.,  6  refs.) 


Miklos,  S.   1972.   (GROWING  POPLAR  PLANTATIONS  ON  THE 
SANDY  AREA  BETWEEN  THE   DANUBE  AND  THE  TISZA  (IN 
HUNGARY).]  Topola  16  (93/94):  19-32  [Sh.e.,  20  ref.) 
Planting  in  deep  pits  or  deep  bore-holes  is  best,  at  a  spacing  of  6  X  6 
m. 

Petrov,  M.  1970.  [POSSIBILITIES  OF  GROWING  CERTAIN 
POPLARS  ON  LEACHED  CHERNOZEMS.)  Gorsko  Stopanstvo 
26  (5):  21-4.  (Bulg.,  2  refs.)  | 

Sekawin,  M.,  and  Prevosto,  M.  1973.  (EFFECT  OF  TILLAGE  aND 
INTER-CROPPING     ON     THE     TECHNICAL     AND     ECONOMICjK 
PERFORMANCE    OF    A    POPLAR    STAND    LOCATED    IN   THE 
PIACENZA  REGION.)  Cellulosa  e  Carta  24  (8):  3-18  [It.f.e.de.,  6 

It  consists  of  a  comparison  between  five  silvicultural  treatments. 


Intercropping  as  compared  with  cultivation  alone  has  had  no  effect  J 
on    tree   growth,    and   that  cultivation  for  the  first  four  years  is 
advantageous. 


it.| 


Simon,  M.  1965.  (EVENING  OUT  SITE  VARL^TIONS  ON  SANDS 
BY  MEANS  OF  INTENSIVELY  MANAGED  PLANTATIONS 
ESTABLISHED  BY  DEEP  PITTING.)  Erdo  14(5):  210-7, 
[Hu.ru.g.) 

Simon,  M.  1972.  (PLANTING  POPLARS  ON  SANDY  SITES  BY 
DEEP  PITTING  OR  BORING.)  Erdeszeti  Kutatasok  68  (2):  49-59, 
IF.) 

SonnaviUe,  P.  de.  1973.  [CAN  THE  ROTATION  FOR  POPLARS 
BE  REDUCED  TO  20  YEARS  OR  LESS?)  Populier  10  (3):  54-55. 
[NL) 

Taranu,  N.  1970.  (CLONES  AND  SPACING  IN  POPULUS  X 
'CANADENSIS'  PLANTATIONS  FOR  PULPWOOD  PRODUC- 
TION.) Rev.  Padurilor  85  (6):  308-9.  (Rum.) 

Presents  the  results  of  a  Rumanian  experiment  in  planting  two 
clones  ('R-18'  and  '1-21 4')  at  four  spacings  (4  X  2,  4  X  4,  5  X  5  and 
6X6  m.) 

24  TENDING  OF  STANDS  AND  TREES 


242THINNINGS 

Carretero,    R.  V.    1972.     (STUDY    OF    THE    BEHAVIOUR    AND 

YIELD      OF     AN     IRRIGATED     POPLAR     PLANTATION     IN 

TUNUYAN    VALLEY,    MENDOZA    PROVINCE,    ARGENTINA.) 

Revista  de  la  Facultad  de  Ciencias  Agrarias,  Universidad  Nacional  de 

Cuyo  18  (1):  33-47.  (Es.e.,  7  ref.  EMB) 

Details  are  given  of  the  performance  of  the  plantations  up  to  16 

years. 

Giordano,  E.,  and  Avanzo,  E.  1969.  (OBSERVATIONS  ON 
THINNING  OF  A  POPULUS  X  EURAMERICAN  A  "1-214" 
PLANTATION.)  Cellulosa  e  Carta  20  (3):  55-58  (It.) 

245  TENDING  OF  TREES 

Bonduelle,  P.  (1972.)  (THEORETICAL  AND  PRACTICAL 
STUDY  ON  THE  PRUNING  OF  POPULUS  '1-2  14'.)  In  Rapport 
Annuel,  Association  Foret-Cellulose  1971,293-345.  [  F.e.de.,  3  ref.) 
The  results  indicate  that  pruning  causes  little  loss  of  volume 
increment,  probably  increases  height  increment,  and  improves  stem 
form. 
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rison,  G.  1974.  (CORRECTIVE  PRUNING  IN  POPLAR  PLANTA- 
'lONS  DURING  THE  SUMMER.]  Cellulosa  e  Carta  25  (12):  3-18. 
tt.f.e.de.,  43ref.l 

'eviews  the  evidence  from  European  and  US  literature  on  the  best 
'me  for  pruning  Poplars. 


zodfridt,   I.    1965.   (PRUNING  TRIALS  IN   POPLAR  STANDS.) 
rdesz.  Kutatas.,  Budapest  61  (1/3):  41-51.  (6  refs.  (Hu.ru.g.).] 
%crement  was  little  affected  by  pruning,  even  if  2  out  of  3  branch 
ihorts  were  removed. 

zontagh,  P.  1971.  (THE  EFFECT  OF  PRUNING  DATE  ON 
^SECT  DAMAGE  TO  BLACK  POPLAR  HYBRIDS.]  Erdo  20  (7): 
22-6.  [Hu.ru.e.,  4  ref.] 

ouzet,  G.,  and  Heinrich,  J.  C.  1971.  (HEALING  OF  WOUNDS 
.ND  PRUNING.]    Rapp.  Ass.  For.-Cell.  (81-102).  (F.e.de.,  3  ref.] 

245.1 

[olonduelle,  P.  1971.  (THEORETICAL  AND  PRACTICAL  STUDY 
I  F  THE  PRUNING  OF  POPLAR  "1-214".]  Rap.  Annu.  Assoc. 
oret  Cellul.,  p.  293-345.  (F.e.] 


26  COMBINATIONS  OF 
FORESTRY  WITH  AGRICULTURE 

263  IRRIGATED  FORESTS 

Burgos,  i.e.  1966.  [GROWTH  STUDY  IN  A  PLANTATION  OF 
POPULUS  '1-214'  IN  TUNUYAN,  MENDOZA,  ARGENTINA.] 
Rev.  for.  argent.  10(4):  12  8-34.  (3  refs.  (Span.e.].] 

Sheikh,  M.I.  1972.  A  COMPARATIVE  STUDY  OF  HYBRID 
POPLARS  AND  EUCALYPTS.  Pakistan  Journal  of  Forestry  22  (1): 
29-41.  (E.J 

Vida,  L.  1972.  [AFFORESTATION  IN  THE  FLOOD-PLAINS  OF 
THE  RIVERS  TISZA  AND  MAROS  IN  THE  SOUTHERN  PLAIN 
OF  HUNGARY.]  Revista  Padurilor  87  (7):  317-321.  [Ro.] 

266  SHELTERBELTS,  WINDBREAKS 

Schmidtkunz,  O.  1967.  (LANDSCAPE  CONSERVATION  AND 
POPLAR  GROWING  IN  THE  RHINELAND.]  Holzzucht,  Reinbek 
21  (3/4):  29-33.  [G.g.] 


4  FOREST  INJURIES  AND  PROTECTION 


n 


GENERAL  TECHNIQUE  OF  FOREST  PROTECTION. 
TYPES  OF  INJURY 


ladzi-Georgiev,  K.,  and  Popnikola,  N.  1971.  [STEM  CRACKS  IN 
■OPLAR  IN  MACEDONIA.]  Topola  15  (83/85):  49-54.  [Sh.e.,  6 
ef.] 

:iss,  L.  1968.  [THE  EFFECT  OF  INSECTICIDES  ON  POPLAR 
:UTTINGS.]  Erdo  17  (1):  26-9.  [Hu.ru.e.] 


42  INJURIES  FROM  INORGANIC  AGENCIES 
(EXCLUDING  FIRES) 

421  AIR  CURRENTS 

Cailides,  D.  S.,  Garyphalos,  I.,  and  Tsitsones,  K.  1968.  [SUS- 
:EPTIBILITY  of  poplar  clones  to  WIND  DAMAGE.]  Das. 
;hron.  1968  10  (10/11):  47-53.  (12  refs.  [Gk.e.e.].] 

422  TEMPERATURE  INFLUENCES.  INSOLATION 

i  hierpka,  I.,  Zivanov,  N.,  and  Markovic,  J.  1969.  (FROST  CRACK  IN 
lO'OPLAR     STEMS    AND    THE    RESULTS    OF    RESEARCH    TO 

i\.VOID  IT.]  Topola  13  (75/76):  5-34.  (Serb.e.,  39  refs.] 
M  i'ieviews  the  literature  on  frost  crack.  Frost  cracks  were  related  to 
u.'truning  method,  and  to  the  amount  of  'wetwood'. 

/asic,  M.  1967.  [DAMAGE  BY  LOW  TEMPERATURES  TO 
'LANTS  OF  HYBRID  BLACK  POPLARS  GROWN  IN  PLANTA- 
TIONS.] Sum.  List  91  (9/10):  361-73.  [Serb.e.] 


iivanov,  N.,  and  Markovic,  J.  1968.  [INJURIES  TO  POPLAR 
'LANTS  BY  LOW  TEMPERATURE.  COMMENTS  ON  THE 
ARTICLE   BY  M.  VASIC]  Sum.  List  92  (5/6):   199-214.  [Serb.e.] 


ovic,  D.   1974/1975.   [FROST  CRACK  AND  THE  PROCESS  OF 
)CCLUSION   OF   THE    FISSURES  CAUSED  BY   LOW  TEMPER- 
ATURES ON   THE  STEMS  OF  POPULUS  T-214'.]   Topola  18/19 
01     103/106):  177-181.  [Sh.e.ru.,  7  ref.] 


Fakirov,  V.  1970.  (THE  DURATION  OF  FLOODING  AND  THE 
INCREMENT  OF  POPLAR  PLANTATIONS  ON  FLOODED  SITES 
NEAR  THE  DANUBE.]  Gorsko  Stopanstvo  26  (10):  18-22.  [Bulg.] 

Kolster,  H.W.  1966.  [HIGH  WATER  AND  POPLARS.]  Populier, 
Wageningen  3  (2):  31-2.  [Du.] 

Mate,  K.,  and  Balsay,  E.  1966.  (FOREST  PLANTATIONS  IN  THE 
HANSAG  REGION  REVIEWED  IN  THE  LIGHT  OF  THE  FLOODS 
OF  1965.]  Erdo  15  (2):  53-9.  [Hu.ru.e.] 

In  general.  Poplar  plantations  withstood  flooding  well,  but  not  P.  X 
marilandica  and  P.  X  serotina.  P.  X  robusta  and  (slightly  less  so)  the 
clone  '1-214'  were  resistant. 

Simon,  M.  1966.  [FLOOD  RESISTANCE  OF  POPLAR  PLANTA- 
TIONS.] Erdo  15  (2):  60-4.  [Hu.ru.e.] 

425  CHEMICAL  INFLUENCES  (ATMOSPHERIC) 

Buccianti,  M.  1970.  [TRIALS  OF  NEW  METHODS  OF  PROTEC- 
TION AGAINST  SALT  SEA  WINDS  IN  VERSILIA.]  Monti  e 
Boschi  21  (2):  25-33.  (It.e.,  12  refs.) 

Jensen,  K.  F.,  and  Kozlowski,  T.  T.  1974.  SULFUR  DIOXIDE 
ABSORPTION  AND  TRANSLOCATION  IN  FOREST  TREE 
SEEDLINGS.  [Abstract].  Ameiican  Journal  of  Botany  61  (5, 
SuppL):  28.  [E.,OBD] 


44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 


441  FOREST  WEEDS 


,.14 


422.1 


424  SOIL  CONDITIONS;  EROSION  EFFECTS 


:appelli,  M.  1964.  (THE  EFFECTS  OF  SALINITY  IN  A  POPLAR 

•LANTATION    OF    LOWER    VENETO.]    Monti   e    Boschi    15(6): 

17-41.  14  refs.  [It.] 
pol    imong    the  factors  investigated   were   seasonal    variations  in  soil 
ef,|    vaction  and  content  of  soluble  Na,  and  it  is  concluded  that  the 
0    nain  cause  of  the  disorder  was  seasonal  excess  of  soluble  Na,  which 

sat  a  maximum  in  May-June. 


Gorzelak,  A.,  and  Olszanska,  B.  1974.  [ABSORPTION  OF  C 
-LABELLED  SIMAZINE  BY  PLANTS  OF  PINUS  SYLVESTRIS 
AND  POPULUS  'GELRICA'.]  Prace  Instytutu  Badawczego 
Lesnictwa  No.  445/449,  73-80.  (Pol.ru.e.,  3  ref.] 
The  herbicide  was  absorbed  primarily  by  the  roots  and  translocated 
to  the  aerial  parts.  Simazine  applied  to  the  foliage  and  shoots  was 
either  not  absorbed  at  all,  or  was  absorbed  in  negligible  amounts, 
without  further  translocation. 

Turner,  D.J.  1973.  LABORATORY  EXPERIMENTS  ON  'CUT 
BARK'  TREATMENTS  WITH  HERBICIDES,  USING  CUTTINGS 
OF  POPULUS  EUROAMERICANA  T-78'.  Weed  Research  13, 
91-100  [E.f.de.,  11  ref.] 

443  FUNGI  AND  BACTERIA 

Barner,  J.,  and  Roder,  K.  1964.  (THE  EFFECT  OF  FUNGICIDES 
ON    THE    DEVELOPMENT   OF    THE    LEAF    EPIDERMIS    PLUS 
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CUTICLE  AND  ON  THE  BEHAVIOUR  OF  SOME  PLANT 
PARASITES.)   Z.  PHKrankh.  71  (4):  210-S.  22  refs.  (G.g.e.J  E.M.B. 

443.3 

Brown,  D.  H.,  and  SUverborg,  S.  B.  1968.  CHEMICAL  TREAT- 
MENT OF  HYPOXYLON  CANKERS  ON  ASPEN.  Abstr.  in 
Phytopathology  58(8):  1045. 

Brown,  D.  H.,  and  Silverborg,  S.  B.   1970.  EFFECT  OF  CYCLO- 

HEXIMIDE  ON  HYPOXYLON  CANKERS  ON  ASPEN.  Plant  Dis. 

Reptr.  54(6):  462-5.  [11  refs.] 

Tree   survival   increased   with    increasing   concentrations  of  cyclo- 

heximide. 

Garbaye,  J.,  and  Pinon,  J.  1973.  [MINERAL  NUTRITION  AND 
SUSCEPTIBILITY  TO  MARSSONINA  BRUNNEA  OF  POPULUS 
'1-214'.  PRELIMINARY  STUDY  ON  YOUNG  CUTTINGS  UNDER 
CONTROLLED  CONDITIONS.)  Annales  des  Sciences  Forestieres 
30  (4):  423-431  [F.e.de.,  5  ref.) 

Guldemond,  J.  L.,  and  Kolster,  H.  W.  1966.  [THE  CONTROL  OF 
MARSSONINA  ON  POPLARS. |  Populier,  Wageningen  3(1):  6-8. 
[Du.) 

Hinds,  H.  R.  1970.  VERTICAL  DISTRIBUTION  OF  LICHENS  ON 
ASPENS  IN  MICHIGAN.  Bryologist  73  (3):  626-628. 

Kozlowska,  C.    1974.    [OBSERVATIONS   ON   THE   HEALTH  OF 
POPLARS  IN  PLANTATIONS  WITH  DIFFERENT  CONDITIONS 
OF  CULTIVATION.)    Prace   Instytutu  Badawczego   Lesnictwa  No. 
463/467,  177-187.  [Pol.ru.e.,  6  ref.) 
Seven  different  cultivation  treatments  were  applied. 

Magnani,  G.  1967.  (FURTHER  INFORMATION  ON  THE  DISTRI- 
BUTION OF  MARSSONINA  BRUNNEA  IN  CENTRAL  AND 
SOUTHERN  ITALY.)  Pubbl.  Cent.  Sper.  Agric.  For.,  Roma  9  (3): 
173-80  +  4  photos.  [3  refs.  [It.it.e.e.) .) 

Magnani,  G.  1969.  [OBSERVATIONS  ON  MARSSONINA 
BRUNNEA  IN  NURSERIES  OF  POPULUS  '1-214']  Cellulosa  e 
Carta  20  (5):  21-6.  [1  ref.  [It.it.f.e.g.] .] 

Infection  was  always  slight  on  I -year-old  but  more  serious  on 
2-year-old  plants. 

Magnani,  G.  1966.  [A  SECOND  INQUIRY  INTO  THE  DISTRIBU- 
TION OF  MARSSONINA  BRUNNEA  IN  SOUTH  AND  CENTRAL 
ITALY.)  Cellulosa  e  Carta  17  (4):  5-1 1.  [3  refs.  (It.it.f.e.g.) .] 

Magnani,     G.      1970.     (TESTS     OF     FUNGICIDES     FOR     THE 
CONTROL    OF    MARSSONINA    BRUNNEA    ON    POPLARS    IN 
NURSERIES.)  Cellulosa  e  Carta  21  (6):  29-32.  [4  refs.  It.f.e.g.) 
In  general,  all  four  fungicides  were  effective,  reducing  the  number  of 
leaves  infected  and  the  degree  of  infection  in  those  attacked. 

Quraishi,  M.  A.,  and  Jamal,  S.  M.  1971.  FUNGI  ON  HYBRID 
POPLAR  IN  WEST  PAKISTAN.  Pakistan  J.  For.  21  (1):  43-51.  (8 
ref.) 

Shigo,  A.  L.,  and  Kilham,  L.  1968.  SAPSUCKERS  AND  FOMES 
IGNIARIUS  VAR.  POPULINUS.  U.S.  For.  Serv.  Res.  Note  Ntheast. 
For.  Exp.  Sta.  No.  NE-84,  pp.  2.  [7  refs.) 

Urosevic,  B.  1973.  RELATIONSHIPS  BETWEEN  ERWINIA 
CANCEROGENA  UR.  AND  APLANOBACTERIUM  POPULI 
RIDE.  European  Journal  of  Forest  Pathology  3(2):  83-97.  (E.de.f., 
4  ref.) 

Presents  a  detailed  study  made  in  Czechoslovakia  of  the  cultural 
characteristics,  disease  symptoms. 


Wall,  R.  E.  1969.  DISTRIBUTION  OF  FOMES  IGNIARIUS  [VAR. 
POPULINUS)    IN  ASPEN  STANDS  AS  AFFECTED  BY  CLONAL 
VARIATION.  Bi-m.  Res.  Notes,  Ottawa  25  (1):  5.  (2  refs.) 
Results  indicate  that  decay-resistant  clones  may  exist  in  any  stand. 


444  VIRUS  DISEASES 

Biddle,  P.  G.,  and  Tinsley,  T.  W.  1971.  SOME  EFFECTS  OF 
POPLAR  MOSAIC  VIRUS  ON  THE  GROWTH  OF  POPLAR 
TREES.  New  Phytol.  70  (1):  67-75.  [9  refs.  O.R.S.) 


45  DAMAGE  BY  ANIMALS 

451  MAMMALS 

Anonymous.  1966.  (BARKING  OF  POPLARS  BY  CATTLE.)  Rev 
for.  argent.  10(3):  117-8.  (Span.) 

Describes  damage  to  a  plantation  of  various  cultivars  of  Populus  Ji 
'canadensis',  in  Buenos  Aires  province,  by  an  Aberdeen  Angus  Herd 

McNeel,  W.,  Jr.  1964.  BEAVER  CUTTINGS  IN  ASPEN 
INDIRECTLY  DETRIMENTAL  TO  WHITE  PINE.  J.  Wildlift 
Mgmt.  28  (4):  861-3.  3  refs.  B.A.P. 


453  INSECTS 

Bellis,  E.  de,  and  Cavalcaselle,  B.  1968.  [EARLY  SPRING  TREAT 
MENT  AGAINST  SAPERDA  CARCHARIAS  AS  A  BASIS  FOF 
COMBINED  CONTROL  OF  S.  CARCHARIAS  AND  CRYPTOR 
RHYNCHUS  LAPATHI.)  CeUulosa  e  Carta  19  (2):  23-31.  [14  refs 
(It.it.f.e.g.).] 

Boccone,    A.     1971.    (NOTES    ON    HONEYDEW    ON    POPLARJ; 
ATTACKED    BY    CHAITOPHORUS    VERSICOLOR    (HOMOPTE 
RA:    APHIDIDAE)    AND    ON    ITS    COMPOSITION.)    Cellulosa 
Carta  22  (10):  43-5.  (It.f.e.de.,  7  ref.) 

Cavalcaselle,  B.  1971.  [PRELIMINARY  OBSERVATIONS  ON  THl 
PRESENCE  OF  CAPNODIS  MILIARIS  (KLUG)  IN  CALABRLV.J 
Cellulosae  Carta  22  (1):  15-9.  [It.f.e.g.,  7  refs.) 

Cochaux,  P.  A.  1969.  EUROPEAN  LEAF  MINER  (STIGMELL^ 
(NEPTICULA)  TURBIDELLA  H.S.)  IN  QUEBEC.  Bi-m.  Res 
Notes,  Ottawa  25  (2):  12.  (2  refs.)  i 

Courtois,  J.  E.,  Chararas,  C,  and  Debris,  M.  M.  1964.  (DISTRIBU 
TION  OF  THE  ENZYMES  HYDROLYSING  OLIGOj 
SACCHARIDES  AND  HETEROSIDES  IN  SOME  INSECT  PESTS' 
OF  POPLARS  AND  IN  ONE  ATTACKING  WOOD  OF  CEDRUS' 
LIBANI.)  C.R.  Soc.  Biol.,  Paris  158(5):  1038-40.  2  refs.  [F.]' 
O.R.S. 

Debris,  M.  M.,  Chararas,  C,  and  Courtois,  I.E.  1964.  [DISTRI- 
BUTION OF  THE  ENZYMES  HYDROLYZING  POLYSAC- 
CHARIDES IN  SOME  INSECT  PESTS  OF  POPLARS  AND  IN 
ONE  ATTACKING  WOOD  OF  CEDRUS  LIBANI.)  C.R.  Soc.  Biol. 
Paris  158  (6):  1241-3.  8  refs.  (F.)  O.R.S. 

Figures  for  the  %  hydrolysis  of  starch,  swollen  cellulose,  araboglucu 
ronoxylan,  glucuronoxylan,  hemicelluloses  Bj  and  Cj  and  pectin, 
are  tabulated. 


Furuno,  T.,  and  Shirai,  K.  1970.  [ON  THE  FEEDINGi 
ESPECIALLY  OF  THE  BLACK-MARKED  PROMINENT] 
(PHALERA  FLAVESCENS  BREMER  ET  GREY)  AND  THeI 
BLACK-BACK  PROMINENT  (CLOSTERA  (PYGAERA)  ANAS-i 
TOMOSIS  TRISTIS  STAUDINGER).]  Bull.  Kyoto  Univ.  For.  No.;^ 
41,  (26-40).  (Jap.e.,  14  refs.) 


Hadzi-Georgiev,  K.  1974.  (EFFECT  OF  ATTACK  BY  GYPSO  ■ 
NOMA  ACERIANA  ON  THE  GROWTH  AND  INCREMENT  OF  , 
POPLAR  STEMS.)  Topola  18  (102):  23-34.  (Sh.f.,2  ref.) 

Hussain,     N.  G.     1973.     THE     BIONOMICS    AND    POPULATION   < 
DYNAMICS    OF    SAPERDA    INORNATA    SAY    AND    OBEREA 
SCHAUMII      LECONTE      (COLEOPTERA:      CERAMBYCIDAE).   . 
Dissertation    Abstracts    International,    B    33(12):    5892-5893    [E., 
Order  No.  73-6849.  QRS) 

Results  showed  no  significant  difference  in  resistance  to  infestation 
between     clones    in    either    species,    but    a    significant    difference   , 
between  sites. 

Jodal,  I.  1967.  (THE  RELATIONSHIP  BETWEEN  PLANTING  I 
TECHNIQUE,     CULTIVATION     METHOD     AND     DEGREE    OF 

ATTACK     BY     BUPRESTIDAE     IN    POPLAR    PLANTATIONS.)  i 

Topola,  Beograd  11  (61/64):  144-8.  [  5  refs.  (Serb.serb.e.e.) .)  ' 

Kamilovski,  M.  1966.  (DETERMINING  THE  BEST  TIME  TO, 
DESTROY  DEFOLIATORS  OF  POPLAR.)  God.  Zborn. 
Zemj.-Sum.  Fak.  Univ.  Skopje  (Sum.)  No.  19,1965/1966,(157-86). 
[20  refs.  (Maced.g.j.) 
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Kang,  J.  Y.,  and  Nam,  K.  W.  1971.  [SI  UUlts  ON  THE  CONTROL 
OF  POPLAR  INSECT  PESTS  IN  KOREA.)  Research  Reports  of  the 
Forest  Research  Institute,  Korea  No.  18  (95-102).  [Kor.e.,  17  ref.| 


^  '  Lindquist,  O.  H.,   and   Miller,  W.J.    1970.   A    KEY  TO  COMMON 
,  LEPIDOPTEROUS  LARVAE  FEEDING  ON  ASPEN  FOLIAGE  IN 
"*  ?  ONTARIO.    Proceedings   of  the  Entomological  Society  of  Ontario 
*'  '  100,  146-149  [E.,  12  ref.  ORS) 


Nord,  J.  C,  Knight,  F.  B.,  and  Vogt,  G.  B.  1965.  IDENTITY  AND 
BIOLOGY  OF  AN  ASPEN  ROOT  GIRDLER,  AGRILUS  HORNl. 
For.  Sci.  11  ( 1 ):  33-4 1 .  9  refs. 

The  damage  may  be  serious  in  Aspen  plantations,  where  populations 
seem  to  build  up  more  than  in  natural  stands. 


Ruehle,     J.  L.     1971.     NEMATODES    PARASITIC    ON     FOREST 
TREES:    III.    REPRODUCTION    ON   SELECTED   HARDWOODS. 
t'     Journal    of    Nematology,    Lawrence,    Kansas    3(2);    170-3.    |F"rom 
abstr.  in  Helminth.  Abstr.  1971  40B  (4):  No.  845. | 

^fi     Sanders,  C.J.    1966.  NATURAL  REGULATION  OF  THE   APHID 
'!     PTEROCOMMA      POPULIFOLIAE      ON      BIGTOOTH      ASPEN 
■     SUCKERS  IN  NORTHERN  MICHIGAN.  Abstr.  of  thesis,  in  Dissert. 
Abstr.  27B  (2):  346.  [O.R.S.J 


Sanders,  C.  J.,  and  Knight,  F.  B.  1968.  NATURAL  REGULATION 
OF  THE  APHID  PTEROCOMMA  POPULIFOLIAE  ON  BIGTOOTH 
ASPEN  IN  NORTHERN  LOWER  MICHIGAN.  Ecology  49  (2): 
234-44.  [14  refs.) 

Szontagh,  P.  1969.  [PREVENTIVE  CHEMICAL  TREATMENT  OF 
YOUNG  POPLAR  STANDS  AGAINST  XYLOPHAGOUS 
INSECTS.]  Erdesz.  Kutatas.  65  (1):  175-80.  [G.,  8  refs.  j 

Szontagh,  P.  1970.  (PREVENTIVE  CHEMICAL  TREATMENTS 
OF  YOUNG  POPLAR  STANDS  AGAINST  XYLOPHAGOUS 
INSECTS.)  Erdo  19  (2):  88-91.  (Hu.ru.e.) 

Treatment  in  the  year  of  planting  controlled  S.  populnea,  but 
treatment  against  P.  tabaniformis  should  be  continued  for  at  least 
two  years. 

Toth,  J.  1969.  [FINDINGS  FROM  BREEDING  STILPNOTIA 
[LEUCOMA)  SALICIS.)  Erdo  18  (2):  80-2.  (Hu.ru.g.) 

Toth,  J.  1971.  [INSECT  INFESTATION  IN  POPULETA  IN  THE 
GREAT  HUNGARIAN  PLAIN.]  Erdo  20  (3):  127-31.  [Hu.ru.e.) 

Varga,  F.  1969.  [ON  THE  NUTRITIONAL  BIOLOGY  OF 
LYMANTRIA  DISPAR  AND  ITS  RELATION  TO  MASS  OUT- 
BREAKS.) Erdesz.  Faipari  Egyetem  tud.  Kozl.  (I),  (71-82). 
[Hu.ru. e.g.,  4  refs.) 


5  FOREST  MENSURATION 


52  MEASUREIVIEIMTS  OF  STEIVl  DIIVIENSIOIMS  AIMD 
VOLUiVlE  OF  TREES,  STANDS,  FORESTS  AND  TIIVIBER 


523  BARK  (INCLUDING  BARK  INCREMENT) 

Tszodfridt,  I.  1969.  [THICKNESS  AND  PERCENTAGE  OF  BARK, 
BiiAND  THE  INDUSTRIAL  WOOD  ASSORTMENTS  OF  POPULUS 
'1-214'.]  Erdo  18  (6):  265-8.  [Hu.ru.e.) 

524  DETERMINATION  OF  THE  VOLUME  OF  TREES 
AND  STANDS 

Giordano,  G.,  and  Ghisi,  G.  1966.  jWOOD  VOLUME  TABLES  FOR 
''.POPULUS     CV.     1-214     GROWN     ON     THE     SAICl     ESTATE, 
*    '  TORVISCOSA,     UDINE.)      Topola,     Beograd     10(55/56):      15-8. 
[Serb.) 

524.1 

Curro,   P.,   and   Ghisi,   G.    1968.    [VARIATION   OF  STEM   FORM 
FACTOR    IN    POPULUS    T-214'.|    Pubbl.  Cent.  Sper.   Agric.   For., 
,     Roma  9  (4):  291-8.  3  refs.  [  It.it.e. ) 

Mendiboure,    P.    [1972.]    [FORM   EQUATIONS:    METHOD   AND 
\     FIRST    RESULTS.)     Report    Annuel,    Association    Foret-Cellulose 
1971,  (37-61).  [F.e.de.,  11  ref.) 

I  ^^^'^ 

'  Barneoud,  C,  and  Bonduelle,  P.  1969.  [STANDING  VOLUME 
''^'aND  YIELD  OF  PLANTATIONS  OF  POPULUS  i-214'  IN 
I"  EASTERN  FRANCE.)  C.R.  Ass.  For.-Cell.,  Paris  1968,  (1  21-53).  (  1 
ref.  [F.e.g.].) 

Barneoud,  C,  and  Bonduelle,  P.  1970.  (STANDING  VOLUME 
AND  YIELD  OF  PLANTATIONS  OF  POPULUS  T-2  14'  IN 
EASTERN  FRANCE.)  C.R.  Ass.  For.-Cell.  1969,  (173-207). 
[F.e.g.,  1  ref.] 

Surveys  of  Poplar  stands  continued  and  data  are  given  on  form 
quotients,  stem  analyses,  the  effects  of  pruning,  and  yield. 


525  VOLUME  BY  ASSORTMENTS. 
MERCHANTABLE  VOLUME 

Landt,  E.  F.  1974.  ASPEN  (POPULUS  GRANDIDENTATA) 
VOLUME  TABLES  FOR  FURNITURE-TYPE,  FLAT,  4/4-INCH 
DIMENSION.  USDA  Forest  Service  Research  Note,  North  Central 
Forest  Experiment  Station  No.  NC-166,  2  pp.  (E.,  1  ref.] 
Tables  are  given  to  show  the  yield  of  1-in  dimension  stock  obtained 
from  stems  cut  to  6  in  top  diameter. 


53  SPECIAL  MEASUREMENTS  OF  TREES  AND 

STANDS  (CROWN  DIMENSIONS,  STAND  DENSITY, 

ETC.) 


Salter,  L.  D.,  Baker,  A.  J.,  and  Millett,  M.  A.  1970.  ASPEN 
SAWDUST  AS  A  PARTIAL  ROUGHAGE  SUBSTITUTE  IN  A 
HIGH  CONCENTRATE  DAIRY  RATION.  Repr.  from  Journal  of 
Dairy  Science  S3  (10):  1455-60.  [25  ref.  PR  j 

In  an  experiment  in  the  USA,  ca.  30%  of  P.  grandidentata  sawdust 
was  incorporated  in  pelleted  concentrates  fed  to  dairy  cows.  The 
sawdust  proved  effective  as  a  partial  roughage  substitute  for  hay. 


54  ASSESSMENT  OF  SITE  QUALITY 

Helium,  A.  K.,  and  Zahner,  R.  1966.  THE  FROND  SIZE  OF 
BRACKEN  FERN  ON  FORESTED  OUTWASH  SAND  IN 
NORTHERN  LOWER  MICHIGAN.  Proc.  Soil  Sci.  Soc.  Amer. 
30  (4):  5  20-4.  (8  refs.) 

Munkacevic,  V.  1967.  (PRODUCTIVITY  OF  THE  SOIL  IN 
PLANTATIONS  OF  POPULUS  '1-2  14'  AT  BARANJA.)  Jelen, 
Beograd  (6),  (45-81).  (26  refs.  (Serb.ru.e.e.l .) 

Determination  of  site  class  on  the  basis  of  mechanical  structure, 
parent  material,  and  degree  of  development  of  the  soil,  showed  that 
the  first  soil  group  provided  the  best  site  classes  and  that  the 
numerical  'soil  values'  developed  by  the  author  corresponded  with 
the  volume  m.a.i.  of  the  plantations. 

Shetron,  S.  G.  1969.  VARIATION  OF  FOREST  SITE  PRODUC- 
TIVITY AMONG  SOIL  TAXONOMIC  UNITS  IN  NORTHERN 
LOWER  MICHIGAN.  Abstr.  of  thesis,  in  Dissert.  Abstr.  int.  30B 
(5):  1986.  (Order  No.  69-18,109,  pp.  187.  O.R.S.] 

Shetron  S.  G.  1972.  FOREST-SITE  PRODUCTIVITY  AMONG 
SOIL  TAXONOMIC  UNITS  IN  NORTHERN  LOWER  MICHIGAN. 
Soil  Science  Society  of  America  Proceedings  36(2):  358-363.  (E., 
21  ref.  I 

Zahner,  R.,  and  Crawford,  N.  A.  1965.  THE  CLONAL  CONCEPT 
IN  ASPEN  SITE  RELATIONS.  In  Forest  soil  relationships  in  North 
America.  Oregon  State  University  Pre.ss,  Corvallis,  Ore.  pp.  229-43. 
[18  refs.) 

Measurements  of  P.  grandidentata  in  stands  throughout  northern 
Lower  Michigan  showed  that  all  dominant  and  co-dominant  trees 
within  a  clone  had  the  same  general  height/age  relationship. 
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56  INCREMENT; 
DEVELOPMENT  AND  STRUCTURE  OF  STANDS 

Fakirov  V.  1969.  [GROWTH  AND  YIELD  OF  POPLAR  PLANTA- 
TIONS '  ON  DRY  (NON-TYPICAL)  POPLAR  SITES.)  Gorsko 
Stopanstvo  25  (7):  1-7.  [Bulg.] 

Szodfridt,  I.  1970.  [THE  YIELD  OF  POPULUS  '1-214'.]  Erdo 
19  (1):  20-3.  (Hu.ru.e.) 

Tuset,  R.,  and  Garcia,  R.  1969.  [TIMBER  PRODUCTION  OF 
POPULUS  '1-154'. I  Boletin,  Facultad  de  Agronomia,  Universidad  de 
la  Republica,  Montevideo  No.  107,  pp.  12.  (4  refs.  [Span.span.e.] .] 
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561  INCREMENT  IN  HEIGHT,  DIAMETER, 
BASAL  AREA,  FORM  AND  QUALITY 

Brace,  L.  G.  1966.  RADIAL  SHRINKAGE  AND  SWELLING  OF 
INCREMENT  CORES.  For.  Chron.  42  (4):  387-9.  (6  refs.j 

569  MISCELLANEOUS 

Hirai,  S.,  and  Aizawa,  E.  1966.  (STUDIES  ON  THE  WEIGHT 
GROWTH  OF  FOREST  TREES.  VIII.  TWO  ARTIFICIALLY 
PLANTED  POPULUS  SPECIES.)  Bull.  Tokyo  Univ.  For.  No.  62 
(189-96).  [7  refs.  [  Jap.jap.e.e.) .] 


6  FOREST  MANAGEMENT 


65  SPECIAL  BUSINESS  PROBLEMS  OF 
TIMBER-GROWING 

Prevosto,  M.  1967.  [TECHNICAL  AND  ECONOMIC  RESULTS  OF 
SOME  POPLAR  PLANTATIONS  AT  DIFFERENT  SPACINGS  IN 
RELATION  TO  VARIATIONS  IN  THE  PRICE  OF  POPLAR 
TIMBER  BETWEEN  1962  AND  1966.)  Cellulosa  e  Carta  18(2): 
27-42.  (7  refs.  [It.it. f.e.g.j .] 

651  CALCULATION  OF  COSTS,  ETC. 

Sertmehmetoglu,  Z.,  Acar,  O.,  and  Birler,  A.  S.  1972.  SOME 
INVESTIGATIONS  ON  FINANCIAL  MATURITY  OF  POPLAR 
PLANTATIONS     APPLIED      TO      CULTIVATION      OF      P.      X 


EURAMERICANA    CV.    '1-214'.    Izmit,    Turkey,   Poplar   and    Fastif' 
Growing  Trees  Research  Institute  [  Kavakcilik  Arastirma  Enstitusuj. 
24  pp.  [E.,  14  ref.  Translated  from  Turkish.) 


66  COSTING  OF  LOGGING  OPERATING 

Noreen,  P.  A.,  and  Hughes,  J.  M.  1968.  SOME  ECONOMIC  GUIDES 
FOR  ALTERNATIVE  USES  OF  ASPEN  LOGS.  Tech.  Bull  Minn. 
Agric.  Exp.  Sta.  No.  260,  pp.  9.  [  14  refs.) 

A  comparative  study,  based  on  N.  American  data,  of  conversion 
returns  for  P.  tremuloides  and  P.  grandidentata  for  pulpwood,  sawn 
timber  and  plywood  veneers  for  a  range  of  log  diameters. 


8  FOREST  PRODUCTS  AND  THEIR  UTILIZATION 


81  WOOD  AND  BARK:  STRUCTURE  AND 
PROPERTIES 

810  GENERAL  INFORMATION  ON  WOODS 

Erdeiyi,  G.,  and  Wittmann,  G.  1974.  [INDUSTRIAL  UTILIZA- 
TION OF  HYBRID  BLACK  POPLARS  GROWN  IN  HUNGARY.) 
In  Faipari  Kutatasok  1973,  pp.  109-123  [Hu.ru.e.de.,  TRADA] 

Mutibaric,  J.  1966.  [CHARACTERISTICS  OF  THE  WOOD  OF 
POPULUS  CV.  1-214.)  Topola,  Beograd  10(57/58):  33-5.  [5  refs. 
(Serb.e.)   1  photo.) 

Surveys  foreign  literature  and  presents  some  results  from  original 
research  on  mechanical  properties  and  the  use  of  the  wood  for 
slicing  and  peeling,  and  for  paper-making,  concluding  that  wood 
from  trees  10-13  years  old  provides  good  raw  material  for  industry. 

811  STRUCTURE.  IDENTIFICATION 
811.1 

Georgievski,  Z.,  and  Stefanovski,  V.  1968.  [STUDY  ON  THE 
ANATOMICAL  ELEMENTS  (FIBRES  AND  VESSELS)  OF 
POPULUS  REGENERATA  AND  CLONE  1-214.)  God.  Zborn. 
Zemj.-Sum.  Fak.  Univ.  Skopje  (Sum.)  No.  22,  (123-39).  [Maced.f.. 
S  refs.) 

Kishima,  T.  1966.  [REVIEW  OF  TYLOSIS  FORMATION  IN 
HARDWOOD  VESSELS.)  Wood  Res.,  Kyoto  No.  37.  (1-5).  [13 
refs.  [Jap.).] 

Necesany,  V.  1969.  THE  EFFECT  OF  SOME  GROWTH  SUB 
STANCES  ON  THE  CELL  WALL  STRUCTURE.  Bull.  Int.  Ass. 
Wood  Anatomists  (1),  (1-8  +  4  figs.).  [16  refs.) 

Effect  of  the  growth  substances  lAA,  GA3,  kinetin  and  TIBA  (three 
different  concentrations  each)  on  the  thickness  of  primary-wall 
microfibrils  and  on  the  length  of  libriform  wood  fibres  of 
fast-growing  Populus  '1-214,'  has  been  shown  to  be  the  same  as  in 
tissue  culture  of  the  Vinca  rosea  crown-gall,  but  at  concentrations 
higher  by  three  orders  of  magnitude. 


811.2 

Perem,  E.  1964.  TENSION  WOOD  IN  CANADIAN  HARDWOODS 
Publ.  Dep.  For.  Can.  No.  1057,  pp.  38.  13  refs.  [E.e.f.) 
Tension   wood   was  studied  in  samples  from  leaning  stems  of  P. 
tremuloides,    P.  grandidentata,   Betula  papyrifera,    Tilia  americana\ 
and  Ulmus  americana.  Except  in  the  case  of  T.  americana,  tension\ 
wood  was  characterized  by  the  presence  of  gelatinous  fibres. 


811.7 

Evert,  R.  F.,  and  Derr,  W.  F.  1964.  CALLOSE  SUBSTANCE  IN 
SIEVE  ELEMENTS.  Amer.  J.  Bot.  51  (5):  552-9.  [30  refs.  O.B.D.) 

Evert,  R.  F.,  and  Derr,  W.  F.  1964.  SLIME  SUBSTANCE  AND 
STRANDS  IN  SIEVE  ELEMENTS.  Amer.  J.  Bot.  51  (8):  875-801 
[20  refs.  O.B.D.) 

Studies  of  the  secondary  phloem  of  A  cer  negundo,  Juglans  nigra; 
Populus  grandidentata,  Prunus  serotina,  Robinia  pseudoacacia  ana 
Tilia  americana  showed  that  slime  is  not  normally  disperseo 
throughout  the  vacuole  of  mature  sieve  elements,  but  occurs  in  the 
form  of  discrete  strands  traversing  the  cell  and  running  from  cell  tc 
cell  through  the  sieve-plate  pores. 

Fillo,  Z.  1969.  [ANATOMICAL  CHARACTERISTICS  OF  THE 
BARK  OF  HYBRID  POPLAR  CULTIVARS.)  Faip.  Kutatas 
(189-99).  [Hu.ru.e.g.,4refs.  P.R.) 

812  PHYSICAL  AND  MECHANICAL  PROPERTIES 

Acar,  O.  1972.  (SOME  TECHNOLOGICAL  PROPERTIES  OF  THE 
WOOD  OF  POPULUS  X  EURAMERICANA  CV.  64.H  COMPARED 
WITH  THOSE  OF  THE  CLONE  1-214.)  Annual  Bulletin,  Poplar  and, 
Fast  Growing  Forest  Trees  Research  Institute,  Izmit  No.  7,  1-68 
(Tr)  From  review  in  Holzzucht  28,40.  De. 

The  wood,  derived  from  trial  plantings  established  in  1960,  wai 
heavier  and  stronger  than  that  of  P.  '1-214';  it  increased  in  density 
and  dimensional  stability  with  increasing  height  in  the  stem. 

Duran,  F.  1972.  [THE  PHYSICAL  PROPERTIES  OF  POPULUS  X 
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I   'CANADENSIS'  CV.    'I-1S4':   STUDY   OF  THEIR   VARIATION.) 
I  Boletin  del  Departmento   Forestal,  Uruguay   No.   18,  1-7  +  3  fig. 
IEs.e.,9ref.I 

Moisture  content  increased  from  the  bark  to  the  pith,  and  decreased 
from  the  lower  to  the  upper  part  of  the  stem.  Density  decreased 
from  bark   to  pith.  No  significant  differences  in  other  properties, 
\  such  as  shrinkage,  were  found. 


[THE  PHYSICAL  AND 
OF  HYBRID  BLACK 
Faip.    Kutatas.    (179-84). 


Erdelyi,    G.,    and    Wittmann,    G.    1969 

MECHANICAL      CHARACTERISTICS 

POPLARS    GROWN    IN    HUNGARY.) 

[Hu.ru.e.g.,  2  refs.  P.R.) 

Density  and  strength  decreased  in  the  order:  Populus  'Robusta',  P. 

'Marilandica',  P.  'Serotina' and  P.  '1-214'. 

812.2 

Martin,  R.  E.  1967.  INTERIM  EQUILIBRIUM  MOISTURE 
CONTENT  VALUES  OF  BARK.  For.  Prod.  J.  17(4):  30-1.  (6 
refs.) 


812.3 

Curro,  P.  1972.  (VARIATIONS  OF  BASIC  DENSITY  IN  (WOOD 
OF)  POPULUS  X  EURAMERICANA  (P.  X  CANADENSIS).) 
Cellulosae  Carta  23  (3):  41-49.  |It.f.e.de.,  6  ref.) 
Variations  in  the  basic  density  (oven-dry  weight/fresh  volume)  of 
the  wood  of  P.  '1-214'  and  P.  '1-488'  as  a  function  of  age  and  height 
were  investigated  by  multiple  regression  methods. 

Markovic,  J.  1973.  [CHANGE  IN  SPECIFIC  GRAVITY  OF  THE 
[.  WOOD   OF   POPULUS   '1-214'   GROWN   UNDER  TWO  REGIMES 

DIFFERING  AS  REGARDS  AGE  AND  HEIGHT  OF  THE 
|;   STEMS.)  Topola  17  (98/99):  25-33.  [Sh.e.,  13  ref.) 

812.8 

Cantin,  M.  1965.  THE  MACHINING  PROPERTIES  OF  16 
EASTERN  CANADIAN  WOODS.  Publ.  Dep.  For.  Can.  No.  1111, 
pp.  27.  (E.e.f.) 

813  WOOD  CHEMISTRY 


Haas,  B.  R.,  and  Kremers,  R.  E.  1964.  THE  PECTIC  SUBSTANCES 
AS  AN  INDEX  TO  THE  CHEMISTRY  OF  WOOD  FORMATION. 
Tappi  47  (9):  568-73.  (20  refs.) 


J 


815  EFFECT  OF  GROWTH  FACTORS  ON  STRUCTURE 
AND  PROPERTIES 

Fillo,  Z.,  Kis.s,  G.  (Kiss,  M.)  1974.  (COMPARATIVE  TESTS  ON 
OLD  AND  JUVENILE  WOOD  OF  HYBRID  POPLARS  GROWN  IN 
HUNGARY.)  In  Faipari  Kutatasok  1973,  pp.  233-246  (Hu.ru.e.de., 
8ref.  TRADA) 

Measurements  were  made  of  the  ring  width  and  early-wood jlate- 
wood  ratio  in  successive  annual  rings  (at  b.h.)  in  4-year-old  and 
12-year-old  stems  of  Populus  'Robusta'  and  P.  '1-214'  grown  under 
similar  conditions.  The  sp.gr.  and  fibre  length  were  also  measured  in 
the  1 2-year-old  stems  and  simple  strength  properties  were  deter- 
mined on  the  juvenile  cores  and  the  outer  wood. 

Julio,  A.  G.  1965.  (VARIATIONS  IN  FIBRE  LENGTH  AND 
WOOD  DENSITY  IN  POPLAR  (POPULUS  NIGRA  EV.  ITALICA, 
P.  '1-154',  and  P.  '1-214'.)  Inf.  tec.  Inst.  For.,  Santiago  No.  21, 
(40-4).  ( 14  refs.  Span. span. ( 

Fibre  length  was  highly  correlated  with  distance  from  pith  and  with 
height  in  the  stem.  Correlations  between  wood  density  and  position 
in  stem,  wood  density  and  tree  diameter,  fibre  length  and  tree 
diameter,  and  fibre  length  and  species,  were  significant  but  not 
importan  t. 

Markovic,  J.  1974/75.  (THE  DIMENSIONS  OF  WOOD  FIBRES 
AND  THE  SPECIFIC  GRAVITY  OF  THE  WOOD  PRODUCED  BY 
TWO  DIFFERENT  SILVICULTURAL  REGIMES  IN  RELATION 
TO  AGE  AND  HEIGHT  IN  THE  [POPLAR)  CLONE  '1-214'.] 
Topola  18/19  (103/106):  135-150.  (Sh.e.ru.) 

Smith,  J.  H.  G.,  and  Rumma,  U.  1971.  SPECIFIC  GRAVITY  AND 
FIBER  LENGTH  OF  HYBRID  POPLAR.  J.  For.  69(1):  34.  (9 
refs.) 


82  CONVERSION,  SHAPING,  ASSEMBLY  AND 

FINISHING  OF  WOOD:  GENERAL 

Erickson,  J.  R.  1972.  THE  MOISTURE  CONTENT  AND  SPECIFIC 
GRAVITY  OF  THE  BARK  AND  WOOD  OF  NORTHERN 
PULPWOOD  SPECIES.  USDA  Forest  Service  Research  Note,  North 
Central  Forest  Experiment  Station  No.  NC-141,  3  pp.  [E.,  2  ref.) 

83  TIMBER  MANUFACTURING  INDUSTRIES 

AND  PRODUCTS 


Haygreen,  J.  G.  1970.  THE  STRENGTH  OF  ASPEN  STUDS.  Minn. 
For.  Res.  Note  No.  221,  pp.  (4).  [  1  ref.) 


Mellenberger,  R.  W.,  Salter,  L.  D.,  et  al.  1971.  DIGESTION  OF 
ASPEN,  ALKALI-TREATED  ASPEN,  AND  ASPEN  BARK  BY 
GOATS.  Repr.  from  Journal  of  Animal  Science  [Fort  Collins] 
32  (4):  756-63.  [14  ref.  PR] 

A  study  in  the  USA  showed  that  both  untreated  sawdust  and  bark 
of  P.  grandidentata  are  readily  consumed  by  goats  and  can  provide 
them  with  considerable  digestible  energy.  Alkali  treatment  can 
increase  the  digestibility  of  P.  grandidentata  by  ca.  257o,  making  it 
equivalent  in  energy  to  low-quality  hay. 

V|iart?],  M.  1965.  (ROTARY  CUTTING  OF  THE  POPLAR 
CLONE  '1-214'  FOR  THE  MANUFACTURE  OF  MATCHBOXES.  ] 
Bull.  Serv.  Cult.  Etud.  Peuplier  et  Saule,  Paris  (1),  (37-40).  2  refs. 
[F.) 

84  PRESERVATION  AND  OTHER  TREATMENTS  TO 

IMPROVE  THE  PROPERTIES  OF  WOOD. 

DAMAGING  INFLUENCES 

844  ATTACK  BY  PLANT  ORGANISMS 

Merrill,  W.,  and  French,  D.  W.  1964.  WOOD  FIBREBOARD 
STUDIES.  1.  A  NAILHEAD  PULL-THROUGH  METHOD  TO 
DETERMINE  THE  EFFECTS  OF  FUNGI  ON  STRENGTH.  Tappi 
47  (8):  449-51.  (4  refs.] 

844.2 

Merrill,  W.,  Jr.  1964.  THE  PHYSICAL  AND  CHEMICAL  EFFECTS 
OF  COMMON  MOLD  FUNGI  ON  WOOD  FIBERBOARD.  Abstr.  of 
thesis,  in  Dissert.  Abstr.  2  5  (4):  2138.  O.R.S. 

(Cf.  F.A.  26  No.  1396.  J  Boards  from  groundwood  or  semichemical 
pulp  of  Populus  tremuloides  and  P.  grandidentata  were  exposed  to 
species  of  19  genera  of  Fungi  imperfecti,  and  to  soft-rot,  white-rot 
and  brown-rot  fungi. 


Merrill,  W.,  and  Cowling,  E.  B.  1965.  EFFECT  OF  VARIATION  IN 
NITROGEN  CONTENT  OF  WOOD  ON  RATE  OF  DEC.A.Y.  Abstr. 
in  Phytopathology  55  (10):  1067. 

In  tests  on  samples  cut  from  different  rings  of  a  Populus 
grandidentata,  decay  by  Polyporus  fPolystictusJ  versicolor  and 
Lenzites  trabea  was  significantly  related  to  N  content:  threefold 
differences  in  N  content  caused  twofold  differences  in  rate  of  decay. 

Merrill,  W.,  and  Cowling,  E.  B.  1966.  ROLE  OF  NITROGEN  IN 
WOOD  DETERIORATION  (3).  AMOUNTS  AND  DISTRIBUTION 
OF  NITROGEN  IN  TREE  STEMS.  Canad.  J.  Bot.  44  (1  1):  1555-80. 
(27  refs.  O.R.S.) 

Merrill,  W.,  and  Cowling,  E.  B.  1966.  ROLE  OF  NITROGEN  IN 
WOOD  DETERIORAIION.  IV.  RELATIONSHIP  OF  NATURAL 
VARIATION  IN  NITROGEN  CONTENT  OF  WOOD  TO  ITS 
SUSCEPTIBILITY  TO  DECAY.  Phytopathology  56(11):  1324-5. 
[5  refs.)   [Cf.  F.A.  27  No.  4971;  28  No.  1466). 

Merrill,  W.,  and  French,  D.  W.  1964.  DECAY  OF  WOOD  BY 
ALTERNARIA  AND  PENICILLIUM.  Phytopathology  54(7): 
867-8.  8  refs. 

Vehovszky,  J.  1969.  (N.\TURAL  RESISTANCE  TO  FUNGI  AND 
PRESERVATION  OF  POPLAR  WOOD.)  Faip.  Kutatas.  (135-42). 
(Hu.ru.e.g.,  12  refs.  P.R.] 
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Tests  with  3  white-rot  and  3  brown-rot  fungi  [cf.  F.A.  31  No. 
3536]  on  Populus  'Marilandica'  and  P.  '1-214'  indicated  that  their 
actual  durability  was  low  and  differed  little  between  the  two 
hybrids  and  between  their  heartwood  and  sapwood.  Both  woods 
(apart  from  false  heartwood)  were  satisfactorily  pressure-treated 
with  such  solutions  by  the  Belthell  process;  uptakes  of  70-80%  were 
achieved. 


86  PULP  INDUSTRIES 

861  PULP  AND  PAPER  MANUFACTURE. 
TEXTILE  AND  OTHER  CELLULOSE  DERIVATIVES 

Gergely,  I.  1973.  [COMPARATIVE  INVESTIGATION  OF 
DIFFERENT  HARDWOOD  SEMICHEMICAL  PULPS.)  Papiripar 
17  (1):  1-6.  [Hu.ru.de.]  From  Abstract  Bulletin  of  the  Institute  of 
Paper  Chemistry  44,  3956.  LTP. 

Populus  '1-214',  P.  'Marilandica',  P.  'Robusta',  Betula  verrucosa, 
Salix  alba  and  Alnus  glutinosa  were  the  best. 

Masirevic,  D.,  and  Oblak,  M.  1966.  [POSSIBILITIES  OF  USING 
THIN  WOOD  OF  POPULUS  '1-214'  IN  THE  PULP  AND  PAPER 
INDUSTRY.]  Topola,  Beograd  10(55/56):  2-9.  [3refs.  [Serb.e.].] 
ne  unbarked  wood  gave  pulp  of  satisfactory  yield  and  strength, 
although  bark  content  was  as  much  as  12-5— 14-5%  by  weight. 
Neutral  sulphite  semi-chemical  pulp  met  the  requirements  for 
wrapping  paper  and  board,  and  sulphate  pulp  could  be  bleached 
normally  and  used  for  writing  and  printing  papers. 


Olszewski,  J.  1972.  [NEUTRAL  SULPHITE  SEMI-CHEMICAL 
PULPS.  II.  RESEARCH  ON  THE  PREPARATION  OF  PULPS  OF 
BRITE-CHEM  TYPE  FROM  FAST-GROWING  POPLAR 
SPECIES.]  Przeglad  Papierniezy  28  (3):  80-84.  [Pol.,  15  ref.]  From 
Cellulosae  Carta  24  (6):  66.  [It.] 

Reports  favourable  results  of  tests  on  the  suitability  of  the  wood  of 
Populus  'Robusta'  and  P.  'Hybrid  275'  for  the  preparation  of  this 
type  of  pulp,  to  be  used  for  the  manufacture  of  white  paper. 


862  COMPOSITE  MATERIALS  MADE 
WHOLLY  OR  PARTLY  OF  WOODY  MATTER 

Anonymous.  1965.  THE  UNIVERSAL  PARTICLEBOARD.  Wood- 
wkg.  Dig.  67  (S):  31-4.  P.R. 

An  illustrated  account  of  the  manufacture  of  a  type  of  particle 
board  made  from  Populus  grandidentata  in  northern  Wisconsin,  and 
available  in  a  range  of  5  densities  from  25  to  60  lb.  leu.  ft. 

89  OTHER  ("MINOR")  FOREST 
PRODUCTS 


Erickson,  R.  L.  1970.  HOT-WATER-SOLUBLE  GLYCOSIDES: 
LOCATION  IN  THE  TISSUE  OF  POPULUS  GRANDIDENTATA 
BARK.  Abstr.  of  thesis,  in  Dissert.  Abstr.  int.  31B  (1):  1  16.  [Order 
No.  70-12,  421,  pp.  129.  ORS] 

Erickson,  R.  L.,  Pearl,  I.  A.,  and  Darling,  S.  F.  1970.  POPULOSIDE 
AND  GRANDIDENCUTOSIDE  FROM  THE  BARK  OF  POPULUS 
GRANDIDENTATA.  Phytochemistry  9(4):  857-63.  [14  refs. 
O.R.S.] 

Two  new  glucosides  were  isolated  from  the  smooth  green  bark  of  a 
Populus  grandidentata  felled  in  May.  Their  structure  was  estab- 
lished. 

Erickson,  R.  L.,  Pearl,  I.  A.,  and  Darling,  S.  F.  1970.  STUDIES  ON 
THE  BARKS  OF  THE  FAMILY  SALICACEAE.  XXIV.  FURTHER 
INVESTIGATIONS  OF  THE  HOT  WATER  EXTRACTIVES  OF 
POPULUS  GRANDIDENTATA  MICHX.  BARK.  Tappi  53  (2): 
240-4.  [23  refs.) 

Pearl,  I.  A.,  and  Darling,  S.  F.  1965.  BENZOATES  OF 
SALICYLOYL  SALICIN  FROM  THE  BARKS  AND  LEAVES  OF 
POPULUS  GRANDIDENTATA  AND  POPULUS  TREMULOIDES. 
Tappi  48  (9):  506-8.  IS  refs. 

Represents  Paper  No.  VIII  in  the  series  'Studies  on  the  barks  of  the 
family  Salicaceae '  and  No.  VI  in  the  series  'Studies  on  the  leaves  of 
the  family  Salicaceae '. 


9  FORESTS  AND  FORESTRY 
FROM  THE  NATIONAL  AND  INTERNATIONAL  POINTS  OF  VIEW 


Groff,  R.  W.  1966.  MINNESOTA'S  ASPEN  AND  ITS  PROJECTED 
SUPPLY.  U.S.  For.  Serv.  Res.  Note  Nth  Cent.  For.  Exp.  Sta.  No. 
NC-4,  pp.  4. 

A  quantitative  prediction,  at  three  different  cutting  levels,  of 
Populus  tremuloides  and  P.  grandidentata  growing  stock  likely  to  be 
available  in  the  selected  years  1970  and  1980 


Leuschner,  W.  A.  1972.  PROJECTING  THE  ASPEN  RESOURCE 
IN  THE  LAKE  STATES  [USA].  USDA  Forest  Service  Research 
Paper,  North  Central  Forest  Experiment  Station.  No.  NC-81,  32  pp. 
[E.,  9  ref.) 
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P.  LASIOCARPA  TO  P.  NIGRA  AND  YARS 

1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


11  SITE  FACTORS:  CLIMATE, 
SITUATION,  SOIL,  HYDROLOGY 

Burg,  J.  van  den.  1972.  [MINERAL  NUTRITION  OF  POPULUS 
'GELRICA'. ]  Internal  Report  nr.  16,  Forest  Research  Station, 
Wageningen.  [Du.j 


Burg,    J.  van  den.    1972.  [MINERAL   NUTRITION   OF   POPLAR: 

RESULTS     OF      THE  LEAF      ANALYSIS     OF      DIFFERENT 

CULTIVARS.)    Internal  Report   nr.   21,   Forest    Research  Station, 
Wageningen.  [Du.) 

Burg,  J.  van  den,  and  Peelers,  J.  P.  1972.  [MINERAL  NUTRITION 


OF  POPULUS  'MARILANDICA'.)    Internal   Report  nr.    19,  Forest] 
Research  Station,  Wageningen.  [Du.| 

Burg,  J.  van  den,  and  Peters,  J.  P.  1972.  [MINERAL  NUTRITION 
OF  POPULUS  'HEIDEMIJ'.]  Internal  Report  nr.  20,  Forest 
Research  Station,  Wageningen.  [Du.| 

Harin,  N.  G.  1965.  [THE  REFLECTIVE  CAPACITY  OF  SOME 
PLANTS  AND  PLANT  COMMUNITIES. ]  Bot.  Z.  50(8):  1 1 1  5-9  + 
12  photos.  4  refs.  [Ru.| 

Kurir,  A.  1963.  ZUR  BIOLOGIE  ZWEIER  APHIDOPHAGER 
SCHWEBFLIEGEN  (DIPT.  SYRPHIDAE):  HERINGL\  HERINGI 
ZETTERSTEDT  UND  PIPIZA  FESTIVA  MEIGEN  IN  DEN 
GALLEN      DER      SPATEN      BLATTSTIELDR  EHGALLEN- 
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PAPPELBLATTLAUS  (PEMPHIGUS  SPIROTHECAE  PASSERINI) 
AUF  DER  PYRAMIDENPAPPEL  (POPULUS  NIGRA  VAR. 
PYRAMIDALIS  SPACH).  Z.  angevv.  Ent.,  Hambg.  u.  Berl.  52(1): 
61-83.  (13  Abb..  1  Tab.,  Lit.  Verz.,  engl.  Zsfg.] 


16  GENERAL  BOTANY 

Matuik,  I.  S.  1971.  (SEVERAL  BIOLOGICAL  FEATURES  OF 
POPULUS  NIGRA. (  Les.  Zh.  3:  137-139.  (Ru.( 

160  PLANT  CHE(VIISTRY 

1  Charriere-Ladreix,  Y.  1973.  (DISTRIBUTION  OF  GLYCOSIDIC 
FLAVONOIDS  IN  TISSUES  OF  THE  BUUS  OF  AESCULUS 
HIPPOCASTANUM  AND  POPULUS  NIGRA.]  Bulletin  de  la 
Societe  Botanique  de  France  119  (9):  543-554.  (F.e.,  13ref.  OBD] 

Egger,  K.,  and  Tissut,  M.  1968.  [THE  PRESENCE  OF  (THE 
FLAVONOIDS[  GALANGIN,  PINOCEMBRIN  AND  IZALPININ 
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OF  AN  INDIGENOUS  SPECIES  [IN  THE  NETHERLANDS].] 
Nederlands  Bosbouw  Tijdschrift  46(10):  200-211.  (Nl.e.,  25  ref.j 

Broekhuizen,  J.  T.  M.  van,  Visser,  G.  R.,  and  Tenge,  O.  R.  1971. 
[DESCRIPTION  AND  IDENTIFICATION  OF  THREE  CLONES 
OF  POPULUS  NIGRA. I  Ned.  Bosb.  Tijdschr.  43  (2):  51-4.  [Du.,4 
refs.] 

Bugala,  W.  1969.  [POPULUS  NIGRA  CV.  'ITALICA'  AND  P 
USBEKISTANICA  CV.  'AFGHANICA'.[  Roczn.  Dendrol.  Polsk 
Tow.  Bot.,  Warsz.  23,  (39-62).  [67  refs.  [PoLe.].] 

Petrov,  M.  1965.  [FEATURES  OF  THE  LEAF  SHAPE  OF 
CULTIVARS  OF  THE  HYBRID  COMBINATION  POPULUS  X 
MARILANDICA  X  P.  NIGRA  VAR.  ITALICA.]  Gorskostop 
Nauka.  Sofija  2  (2):  87-99.  [S  refs.  [  Bulg.ru. f. ] .] 

Petrov,      M.       1965.      ]  MORPHOLOGICAL      AND      GROWTH 

FEATURES  OF  SOME  PYRAMIDAL  POPLARS  CULTIVATED  IN 

BULGARIA.]    Gorskostop.  Nauka,  Sofija   2(5):    353-61.   [14  refs. 

[Bulg.ru.e.].) 

The  differences  found  confirm  that  the  five  should  be  regarded  as 

separate  cultivars  (italica,  italica  'S',   'Schipka',  thevestina  P',  and 

'Plevenska '). 

Stace,  C.  A.  1971.  THE  MANCHESTER  POPLAR.  Watsonia  8  (4): 
391-3.  [9ref.] 

A   brief  note   on  Populus  nigra  var.   betulifolia,  its  distribution  in 


England,  and  especially  its  continued  existence  in  parts  of  Man- 
chester as  a  park  and  roadside  tree,  suggesting  that  it  is  still  worth 
planting  for  such  purposes. 

Zarhina,  E.  S.  1966.  [POPULUS  SUAVEOLENS  IN  THE  UPPER 
AMUR  BASIN.)  Bot.  Z.  51  (3):  41 1-6.  26  refs.  [Ru.) 

18  PLAIMT  ECOLOGY 

181  MODE  OF  LIFE,  AUTECOLOGY. 
SILVICULTURAL  CHARACTERS  OF  TREES 

181.1 

Duhme,  H.  1966.  [THE  OCCURRENCE  OF  POPULUS  NIGRA  IN 
LOWER  SAXONY.)  Forst-  u.  Holzw.  21  (9):  211-2.  [G.) 

Papaioannou,  J.  1964.  THE  GEOGRAPHICAL  DISTRIBUTION  OF 
POPULUS  NIGRA  L.  VAR.  PUBESCENS  PARLAT.  AND  OF 
POPULUS  THEVESTINA  DODE  AND  THEIR  HYBRIDS.  In  Proc. 
FAO  World  Consult.  For.  Genet.,  Stockholm  1963  No.  4/1  1,  pp.  iii 
+  15.  27  refs.  JE.e.f.span.) 
In  the  Balkans  and  Asia  Minor. 

181.2 

Jovanovic,  S.  1970  [SIGNIFICANCE  OF  APPEARANCE  OF 
PHOTOPERIODISM  TO  ANNUAL  COURSE  OF  HEIGHT 
GROWTH  AT  SOME  CULTIVARS  OF  EUROAMERICAN 
POPLARS  (POPULUS  X  EUROAMERICANA  (DODE)  GUINIER] 
UNDER  CONDITIONS  OF  SERBIA.)  Inst.  Sumar.  Drvnu.  Ind.  Zb. 
9:  239-251.  [Cro.e.) 

Sakai,  A.  1965.  DETERMINING  THE  DEGREE  OF  FROST- 
HARDINESS  IN  HIGHLY  HARDY  PLANTS.  Nature,  Lond.  206 
(4988):  1064-5.  6  refs. 

The  effective  pre-freezing  temperature  for  Populus  maximowiezii 
was  —15°  C,  for  P.  nigra  it  was  below  -2QP.  In  every  experiment  i, 
was  found  that  the  greater  the  frost-hardiness,  the  higher  tht 
effective  pre-freezing  temperature. 

181.3 

Adorjan,  J.  1966.  JTHE  SUITABILITY  OF  ALDER  SITES  ON 
SOMOGY  STAND  FOR  THE  GROWING  OF  BLACK  POPLAR 
HYBRIDS.)  Erdesz.  Kutatas.,  Budapest  62  (1/3),  (89-11  1).  [5  refs. 
(Hu.ru.g.).) 

Gley  soils  with  high  nutrient  content  and  favourable  water  regime 
are  considered  highly  suitable  for  Poplar  growth,  especially  where 
soil  depth  to  groundwater  in  May  is  "^d  0-5  m.  or  can  be  made  so 
by  mound  planting.  On  such  sites.  Poplars  are  expected  to  yield  as 
much  in  20  years  as  Alders  in  60. 

181.31 

Braun,  H.  J.  1974.  [GROWTH  RESPONSES  OF  POPLARS  UNDER 
CONDITIONS  OF  OPTIMUM  AND  REDUCED  WATER  SUPPLY.) 
Allgemeine  Forst-  und  Jagdzeitung.  145(6):  112-113.  [De.e.f.,  7 
ref.] 

Hoffmann,  G.,  and  Lyr,  H.  1973.  JCHARACTERIZATION  OF  THE 
MODE  OF  GROWTH  OF  PLANTS  BY  GROWTH  PATTERNS.) 
Flora,  German  Democratic  Republic  162(1/2):  81-98.  [De.e.,  50 
ref.,  OBD). 

181 .327.34 

Keller,   T.    1968.   THE   INFLUENCE  OF  MINERAL  NUTRITION 
ON  GASEOUS  EXCHANGE  BY   FOREST  TREES.  Phosphorus  in 
Agriculture,  London  22  (50):  21-31.  ]8  refs.  [E.j  A.P.B.J 
Discusses  laboratory  experiments  on  hybrid  Black  Poplars  with  Fe 
and  on  Populus  nigra  with  N  and  P. 

181.34 

Vukorep,  I.  1969.  BEZIEHUNGEN  ZWISCHEN  CHEMISCHEN 
BODENEIGENSCHAFTEN  UND  DEM  ZUWACHS  VON 
SCHWARZPAPPELN.  Diss.  Forstl.  Fak.  Gorg-August-Univ. 
Gottingen  in  Hann.  Munden,  III  +  104  S.  [6  Abb.,  2  5  Tab.,  56  Lit. 
Ang.) 

181.35 

Golubinskaia,  N.  S.  1973.  [ON  THE  EFFECT  OF  GROWTH 
SUBSTANCES  ON   VIABILITY,  GROWTH  AND  ENDOTROPHIC 
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MYCROPHIZA    OF    POPULUS    LAURIFOLIA.J 
Rastenii  i  Pochv  p.  99-105.  Ref.  [Ru.] 


In    Mikroflora 


Zerova,  M.  Ja.  1966.  [INOCYBE  BOLTONI  VAR.  lONlPES,  A 
MYCORRHIZAL  SYMBIONT  OF  QUERCUS  ROBUR  AND 
POPULUS  NIGRA.]  Ukr.  bot.  Z.  23(5):  62-6.  [6  refs.  [Ukr.ru.e.] 
A.P.B.j 

Describes  the  discovery  of  the  fungus  on  both  species  in  the  field, 
and  some  inoculation  experiments  with  potted  Oak  seedlings,  which 
formed  mycorrhizae  much  more  readily  with  inocula  derived  from 
Oak  than  with  those  from  Poplar. 

181.36 

Nanda,  K.  K.,  Purohit,  A.  N.,  and  Mehrotra,  K.  1968.  EFFECT  OF 
SUCROSE,  AUXINS  AND  GIBBERELLIC  ACID  ON  ROOTING 
OF  STEM  SEGMENTS  OF  POPULUS  NIGRA  UNDER  VARYING 
LIGHT  CONDITIONS.  Plant  Cell  PhysioL  9  (4):  735-743. 

181.5 

Al'bickaja,  M.  A.  1966.  (THE  SPECIES  AND  NUMBERS  OF 
VIABLE  SEEDS  IN  THE  SOIL  OF  PLANTATIONS  IN  THE 
MIDDLE  DNIEPER  REGION.]  Bjull.  Mosk.  Obsc.  Ispyt.  Prir.  (Otd. 
Biol.)  71  (4):  60-70.  [17  refs.  [Ru.ru.e.]  N.L.L.] 
Fewest  seeds  were  found  on  the  local  elevations  in  relief,  whence 
they  are  blown  to  the  depressions.  In  all  stands,  the  greatest  number 
of  viable  seeds  occurred  in  the  top  layer  of  soil  (0-5  cm.). 

Cheng,  K.  H.,  et  al.  1964.  [THE  LOSS  IN  DEHYDROGENASE 
ACTIVITY  IN  POPLAR  SEEDS  DURING  STORAGE,  AND 
REACTIVATION  WITH  PYRIDINE  NUCLEOTIDES.]  Acta  bot. 
sinica  12  (4):  32  5-32.  39  refs.  [Chin.e.)  C.G.B. 

Studies  on  Populus  nigra  var.  italica  seeds  showed  that,  in  general, 
their  respiration  rate,  dry  weight,  content  of  available  sugar,  activity 
of  some  respiratory  enzymes,  and  dehydrogenase  activity  (d.a.)  all 
decreased  as  seed  viability  declined  during  storage. 

Chira,  E.,  and  Bielikova,  K.  1972.  [REMOVAL  OF  POLLEN 
STERILITY  AND  INVESTIGATIONS  INTO  POLLEN  DEVELOP- 
MENT WITH  MORE  THAN  N  CHROMOSOMES  IN  POPULUS 
EUROAMERICANA  (DODE)  GUINIER  VAR.  "ROBUSTA".] 
Lesnictvi  18(6):  551-565.  Ref.  [Slo.e.] 


Matyuk,     I.  S.     1971.     [SOME     BIOLOGICAL     FEATURES 

POPULUS  NIGRA.]  Lesn.  Zh.  14(3):  137-9.  [Ru.] 

A  note  describing  the  ability  of  exposed  roots  to  sucker. 


OF 


181.71 

Bojarczuk,    T.    1970.    [ANCIENT    BLACK   POPLARS   (POPULUS 

NIGRA)  IN  THE  KORNIK  ARBORETUM.]  Roczn.  Dendrol.  Polsk 

Tow.  Bot.  24,  (87-90).  [Pol.e.,  7  refs.] 

A  note  on  the  remnants  of  an  avenue  planted  in  1792  in  this  Polish 

arboretum. 

181.8 

Gowin,    T.     1965.    [INVESTIGATIONS    ON    THE    PERIOD    OF 

DORMANCY  IN  POPULUS  NIGRA  VAR.  ITALICA.]   Zesz.  nauk 

Szkol.    Gospod.  Wiejsk.  Warsz.   (Lesn.)   No.   7,   (39-54).    [16   refs 

[Pol.e.ru.].] 

The  depth  and  duration  of  summer  and  winter  dormancy  of  shoots 

were  investigated  with    the  aid  of  defoliation,   warm-water  baths, 

continuous  light,  and  cold  treatment. 

Tucovic,  A.  1971.  [THE  MAIN  PHENOLOGICAL  PHASES  OF 
POPULUS  NIGRA  AND  THEIR  IMPORTANCE  IN  FOREST  TREE 
BREEDING.]  Glasnik  Sumarskog  Fakulteta,  Univerzitet  u 
Beogradu,  A  No.  38,  121-131.  [Sh.e.,20  ref.,NLLl 
Gives  results  of  observations  on  the  phenology  of  112  trees  of  P. 
nigra  in  1958-62  near  Belgrade  and  Kosovska  Mitrovica,  Serbia. 

182  SYNECOLOGY,  PLANT  SOCIOLOGY 
182.2 

Alekhina,  A.  F.  1970.  [BLACK  POPLAR  STANDS  OF  BOTTOM 
LAND  OF  THE  OB  RIVER.]  Akad.  Nauk.  SSSR  Izv.  Sib.  Otd.  Ser. 
Biol.  Nauk  10  (2):  53-59.  map.  [Ru.J 

Yoshioka,  K.  1966.  DEVELOPMENT  AND  RECOVERY  OF 
VEGETATION  SINCE  THE  1929  ERUPTION  OF  MT.  KOMA- 
GATAKE,  HOKKAIDO.  I.  AKAIKAWA  PUMICE  FLOW.  EcoL 
Rev.,  Sendai  16  (4):  271-92.  [4  refs.  [E.e.]  O.B.D.] 

187  VEGETATION  TYPES 

Doing,  H.  1969.  [THE  VEGETATION  OF  POPLAR  WOODLAND 
IN  THE  NETHERLANDS.]  Populier,  Wageningen  6(2):  22-5.  [3 
refs.  [Du.]  2  figs.] 
Briefly  describes  8  forest  types  in  the  Netherlands  and  the  ground 
vegetation  of  the  two  (Alder/Ash  and  Willow/Poplar)  where  Black 
Poplar  occurs  naturally,  and  discusses  the  possibility  of  establishing 
Poplars  on  the  other  6  types. 
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Melchior,  G.  H.  1967.  [THE  OCCURRENCE  OF  TWO  HERMA- 
PHRODITE POPLARS  OF  THE  SECTION  AIGEIROS.J  Silvae 
Genet.  16  (2):  77-80.  [19  refs.  [G.g.e.].] 


Pavlov,  V.N.  1966.  (FEATURES  OF  THE  FORESTS  OF  THE 
PSKEM  FLOODPLAIN  [TIEN-SHAN  MOUNTAINS].]  Bot.  Z. 
51  (2):  265-9.  17  refs.  [Ru.J 


2  SILVICULTURE 


22  SILVICULTURAL  SYSTEMS. 

CONSTITUTION  AND  COMPOSITION 

OF  STANDS;  FORMS  OF  STAND 

Rubanov,  B.  V.  1971.  [CHARACTERISTICS  OF  THE  CULTL 
VATION  OF  OAK  AND  BLACK  POPLAR  IN  THE  VOLGA- 
AKHTUBA  FLOOD  PLAIN  AND  VOLGA  DELTA.]  Les.  Khoz. 
12:  40-41.  [Ru.] 

23  REGENERATION  AND  FORMATION 
OF  STANDS 

232  ARTIFICIAL  REGENERATION 

232.12 

Avanzo,  E.   1967.   [A  PRELIMINARY   ACCOUNT  OF  A  YOUNG 

POPULUS   NIGRA   L.  TRIAL  NEAR   ROME.]    Proc.    14th  Congr. 

Int.    Union    For.    Res.    Organ.,    Munich    1967    Pt.    VI,    Sect.    25, 

(255-61).  [F.] 

Compares  growth  at  age  4  of  8  clones  (including  5  with  fastigiate 

form). 


232.13 

Bowersox,  T.  W.,  and  Ward,  W.  W.  1968.  JUVENILE  GROWTH 
AND  YIELD  OF  HYBRID  POPLAR  CLONE  NE-388.  Res.  Briefs 
Sch.  For.  Resour.  Pa.  St.  Univ.  3  (1):  2-6. 

Tlie  average  annual  yield  of  wood  fibre  of  the  most  closely  spaced 
plantation  after  two  growing  seasons  compared  favourably  with  that 
of  a  natural  stand  of  Populus  grandidentata  on  a  similar  site,  and 
was  greater  than  that  of  the  wider  spacings,  though  the  trees  were 
smaller. 

Petrov,  M.  1966.  [MORPHOLOGY  AND  GROWTH  OF  POPULUS 
X  EURAMERICANA  CV.  'BG-4',]  Gorskostop.  Nauka,  Sofija  3  (6): 
443-50.  [6  refs.  [Bulg.ru.f.] .) 

On  leached  chernozem  P.  'Bg-4'  shows  the  better  early  growth,  but 
on  meadow-swamp  soil  P.  '1-214'  is  superior. 


232.3 

Banadics,  I.  1973.  [PRODUCTION  OF  POPULUS  X  EURAMERI- 
CANA PROPAGATING  MATERIAL  IN  CENTRAL  HUNGARY.) 
Erdo  22  (4):  187-188.  (Hu.) 
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232.315 

Mattis,  G.  Ja.   1966.   [STORAGE  OF  ACORNS  AND  SEEDLINGS 
|IN  PLASTIC  BAGS.)  Lesn.  Hoz.  19  (10):  78-81.  [Ru.] 
An  account  of  promising  results  in  storing  acorns  and  Birch,  Scots 
Pine  and  Populus  nigra  seedlings  in  polythene  bags. 

232.324 

Dadykin,  V.  P.,  and  Samsonova,  L.  P.  1974.  [POSSIBLE  WAYS  OF 
PROLONGING  THE  PLANTING  PERIOD  IN  SPRING  WITH  THE 
AID  OF  ANTI-TRANSPIRANTS.I  Lesnoi  Zhurnal  17(3):  18-22. 
[Ru.,  12ref.] 


232.328 

Anonymous.  1974.  SPECIAL  ISSUE  ON  VEGETATIVE 
PROPAGATION.  PART  4.  PHYSIOLOGY  AND  BIOCHEMISTRY 
OF  VEGETATIVE  PROPAGATION.  New  Zealand  Journal  of 
Forestry  Science  4  (2):  291-358.  [E.,  many  ref.j 

iBurgos,  J.C,  and  Mavrich,  E.  1965.  [GROWTH  OF  POPULUS 
NIGRA  VAR.  THAYSIANA  IN  THE  NURSERY  AT  THE  END  OF 
THE  FIRST  GROWING  SEASON. |  Rev.  for.  argent.  9(1):  3-6. 
[Span.] 

Michniewicz,  M.,  and  Kriesel,  K.  1970.  DYNAMICS  OF  AUXINS, 
GIBBE  RELLIN-LIKE  SUBSTANCES  AND  GROWTH 
INHIBITORS  IN  THE  ROOTING  PROCESS  OF  BLACK  POPLAR 
CUTTINGS  (POPULUS  NIGRA  L.).  Acta  Soc.  Bot.  Polon,  39  (2): 
383-90.  [E.poL,  27  refs.  O.B.D.| 

Amounts  of  growth  substances  increased  at  first,  reached  a 
maximum  after  root  emergence,  and  then  decreased.  Gibberellin-like 
substances  appeared  only  after  roots  had  emerged,  and  their 
quantity  increased  during  root  growth.  Growth  inhibitors  were 
present  in  great  quantity  in  freshly  cut  shoots,  but  amounts 
decreased  markedly  during  root  formation  and  growth. 

Nanda,  K.  K.,  and  Anand,  V.  K.  1970.  SEASONAL  CHANGES  IN 
AUXIN  EFFECTS  ON  ROOTING  OF  STEM  CUTTINGS  OF 
POPULUS  NIGRA  AND  ITS  RELATIONSHIP  WITH  MOBILIZA- 
TION OF  STARCH.  Physiol.  Plant.,  Copenhagen  23(1):  99-107. 
[21  refs.  I 

Nanda,  K.  K.,  and  Bhattacharya,  N.  C.  1973.  ELECTROPHORETIC 
SEPARATION  OF  RIBONUCLEIC  ACIDS  ON  POLYACRYLA- 
MIDE  GELS  IN  RELATION  TO  ROOTING  OF  ETIOLATED 
STEM  SEGMENTS  OF  POPULUS  NIGRA.  Biochemie  und  Physi- 
ologie  der  Pflanzen  164  (5/6):  632-635.  [E.,  12  ref.  OBD] 
The  production  of  two  new  RNA  molecules  of  low  molecular 
weight  was  induced  by  lAA  during  the  initiation  and  development 
of  roots  in  etiolated  stem  segments  of  P.  nigra.  The  synthesis  of 
these  molecules  was  suppressed  by  actinomycin-D,  and  it  is 
suggested  that  the  molecules  are  concerned  with  the  production  of 
adventitious  roots. 

Nanda,  K.  K.,  Bhattacharya,  N.  C,  and  Kaur,  N.  P.  1973.  DISC 
ELECTROPHORETIC  STUDIES  OF  lAA  OXIDASES  AND  THEIR 
RELATIONSHIP  WITH  ROOTING  OF  ETIOLATED  STEM 
SEGMENTS  OF  POPULUS  NIGRA.  Physiologia  Plantarum  29  (3): 
442-444.  [E.,  18  ref.j 

Nanda,  K.  K.,  and  Jain,  M.  K.  1972.  UTILIZATION  OF  SUGARS 
AND  STARCH  AS  CARBON  SOURCES  IN  THE  ROOTING  OF 
ETIOLATED  STEM  SEGMENTS  OF  POPULUS  NIGRA.  New 
Phytologist  71  (5):  825-828.  [E.,  12  ref.  OBD] 

Stem  segments  2.5  cm.  long  of  P.  nigra  did  not  root  in  water  or 
auxin  alone,  but  did  root  in  0.5%  solutions  of  ribose,  glucose  and 
sucrose.  The  addition  of  0.1  mg/litre  lAA  or  IBA  to  the  medium 
stimulated  rooting,  IBA  being  more  effective.  Starch  also  induced 
rooting,  and  was  hydrolysed  by  enzymes  that  leached  out  of  the 
segments:  the  presence  of  auxins  enhanced  the  activity  of  the 
hydrolytic  enzymes. 

Nanda,  K.  K.,  Jain,  M.  K.,  and  Bhattacharya,  N.  C.  1973.  ROOTING 
RESPONSE  OF  ETIOLATED  STEM  SEGMENTS  OF  POPULUS 
NIGRA  TO  ANTIMETABOLITES  IN  RELATION  TO  INDOLE-3- 
ACETIC  ACID  AND  GLUCOSE.  Biologia  Plantarum  15(6): 
412-418.  [E.es.,  17  ref.,  ORS] 

Nanda,  K.  K.,  Jain,  M.  K.,  and  Malhoira,  S.  1971.  EFFECT  OF 
GLUCOSE    AND    AUXINS    IN    ROOTING    ETIOLATED    STEM 


SEGMENTS  OF  POPULUS  NIGRA.  Physiol.  Plant.  24  (3):  387-91. 
[7  ref.] 

Stem  segments  2-5  cm.  long  of  Populus  nigra  did  not  root  when 
cultured  in  water  or  in  auxin  solutions  alone  but  rooted  when 
glucose  was  present.  Auxin  effects  on  rooting  seem  to  be  influenced 
by  the  nutrient  status  of  the  cuttings,  and  a  proper  balance  is 
probably  necessary  for  root  development. 

Nanda,  K.  K.,  Purohit,  A.  N.,  and  Kochhar,  V.  K.  1969.  EFFECT 
OF  AUXINS  AND  LIGHT  ON  ROOTING  STEM  CUTTINGS  OF 
POPULUS  NIGRA,  SALIX  TETRASPERMA,  IPOMEA 
FISTULOSA  AND  HIBISCUS  NOTODUS  IN  RELATION  TO 
POLARITY.  Physiol.  Plant.,  Copenhagen  2  2(6):  1113-20.  [18 
refs.] 


232.411 

Koster,  R.   1970.  (EEC  QUALITY  STANDARDS  FOR  TRADE  IN 
POPLARS  OF  SECTION  AIGEIROS.j   Populier  7  (4):  61-3.  (Du.j 


Nicolae,  C,  Oprica,  A.,  and  Clonaru,  A.  1970.  [INFLUENCE  OF 
SEEDLING  SIZE  AND  SOIL  PREPARATION  UPON  POPULUS 
EURAMERICANA  DEVELOPMENT.]  Rev.  Padurilor  85(5): 
257-260.  [Ru.] 

232.43 

Sakamoto,  T.  1969  [TEN-YEAR  GROWTH  AT  DIFFERENT 
SPACING  OF  LARIX  LEPTOLEPIS  AND  OTHER  7  SPECIES.] 
Tech.  Note  Oji  Inst.  For.  Tree  Impr.  No.  77,  pp.  24  +  smry.  [Jap.e., 
3  ref.j 

Stawecka,  W.  1971.  [EFFECT  OF  SPACING  ON  THE  INCRE- 
MENT OF  POPULUS  'MARILANDICA'  IN  A  PLANTATION  IN 
THE  VISTULA  VALLEY.]  Prace  Inst.  Bad.  Lesn.  No.  398/400, 
(29-53).  [Pol.ru.de.,  24  ref.] 

233  AFFORESTATION 

Czapowskyj,  M.  M.  1970.  EXPERIMENTAL  PLANTING  OF  14 
TREE  SPECIES  ON  PENNSYLVANIA'S  ANTHRACITE  STRIP- 
MINE  SPOILS.  U.S.  For.  Serv.  Res.  Pap.  Ntheast.  For.  Exp.  Sta.  No. 
NE-155,  pp.  18.  [6  refs.] 

Czapowskyj,  M.  M.,  and  Sowa,  E.  A.  1973.  LIME  RETENTION  IN 
ANTHRACITE  COAL-BREAKER  REFUSE.  USDA  Forest  Service 
Research  Note,  Northeastern  Forest  Experiment  Station  No. 
NE-154,  4  pp.  [E.,  2  ref.j 

In  1 965  hyd rated  lime  was  applied  at  rates  of  2.5  and  5.0  tons/acre 
to  extremely  acid  spoil  mounds  in  Pennsylvania,  before  planting. 
Hybrid  Poplar  (clone  NE-388)  had  80%  survival  and  had  grown  3.9 
ft  after  three  growing  seasons.  No  trees  survived  on  unlimed  plots. 

LaBarre,  C,  and  Veilleux,  J.-M.  1973.  [SILVICULTURAL  TREAT- 
MENTS IN  PLANTATIONS  ESTABLISHED  ON  DUNES  AT 
SAINT-CLET  AND  SAINT-LAZARE,  VAUDREUIL-SOULANGES 
COUNTY  [QUEBEC].]  Memoire,  Service  de  la  Recherche,  Direc- 
tion Generale  des  Forets,  Ministere  des  Terres  et  Forets,  Quebec  No. 
15,  xiii  +  42  pp.  [F.e.,  20  ref.j 

236  CARE  OF  REGENERATION  OR 

PLANTATIONS  IN  THE  INITIAL 

STAGES  OF  ESTABLISHMENT 

Detz,  H.  1965.  [WEED  CONTROL  IN  POPLARS.]  Extr.  from 
Jaarb.  Proefsta.  Boomkwek,  Boskoop  1964,  (1 10-1).  [Du.j 

237  AIVIELIORATION  OF  FOREST 
SITES 

Leroy,  P.  1969.  [TREATMENT  OF  POPLAR  WITH  FERTILIZERS 
ON  GLEY  SOILS  IN  THE  MEUSE  VALLEY.]  Ann.  Sci.  for.,  Paris 
26  (3):  301-19.  [F.e.g.,  13  refs.j 

Mowing  led  to  better  nutrition  and  growth,  and  application  ofNPK 
fertilizer  in  the  planting  hole  improved  nutrition,  increased  the 
growth  rate  by  77%,  reduced  the  losses  from  38  to  13%,  and 
promoted  root  growth. 

Ozdemir,  O.  L.  1967.  [THE  USE  OF  RADIOACTIVE  ISOTOPES 
IN  FORESTRY  RESEARCH.]  Orm.  Arast.  Enst.  Derg.  13(1): 
3-18.  [3  refs.  [Turk.].] 
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After  a  general  survey  of  the  use  of  radioactive  isotopes  in  forest 
research,  gives  a  detailed  account  of  their  use  in  a  study  of  fertilizer 
applications  to  Populus  nigra  var.  italica. 

238  TIMBER  PLANTATION  CROPS 
REQUIRING  SPECIAL  TREATMENT 

Grabenstedt,  H.  1969.  PAPPELANBAU  IM  WALDE.  Holzzucht, 
Reinbek  23  (2):  17-18.  [3  Abb.) 

24  TENDING  OF  STANDS  AND  TREES 

Kohan,  S.  1970.  |THE  TENDING  OF  POPLAR  STANDS.]  Lesn. 
Cas.  16  (3/4):  273-85.  [Sk.ru.e.de..  IS  ref.) 

Presents  and  discusses  further  data  on  thinning  intensities  and 
intervals  from  trials  in  Populus  'Marilandica'  and  P.  'Robusta'  stands 
on  flood-plain  sites  in  the  Danube  region  and  the  E.  Slovakian  plain. 

26  COMBINATIONS  OF  FORESTRY 
WITH  AGRICULTURE 

263  IRRIGATED  FORESTS 

Tircomnicu,  C,  and  Muresan,  G.  1969.  [ECONOMIC  ASPECTS  OF 
THE  MECHANIZATION,  ESTABLISHING  AND  MAINTENANCE 
WORKS  OF  THE  POPULUS  EURAMERICANA  CULTURES  IN 
THE  DAM-BANK  ZONE  OF  THE  DANUBE.]  Rev.  Padurilor 
84  (3):  132-134.  [Ru.] 

Tircomnicu,  C,  and  Muresan,  G.  1969.  [THE  MECHANIZATION 
TECHNOLOGY  INFLUENCES  UPON  THE  POPULUS  EURAMER- 
ICAN CULTURES  OF  THE  DAM-BANK  ZONE  OF  THE 
DANUBE.]  Rev.  Padurilor  84  (2):  81-84.  [Ru.] 

265  STRIPS  OR  LINES  AT  ROAD, 

RAIL  AND  CANAL  SIDES,  ETC.; 

HEDGEROWTREES 

Lange,  O.  1964.  [POPLARS  HELP  TO  MAKE  INDUSTRIAL 
AREAS  GREEN.]  Holzzucht,  Reinbek  18  (3/4):  24.  [G.] 

Mozheiko,  G.  A.  1971.  [GROWTH  OF  TREE  SPECIES  IN 
PROTECTIVE  STANDS  OF  THE  N.  CRIMEAN  MAIN  CANAL.] 
Lesn.  Khoz.  (6),  (42-S).  [Ru.] 

Yang,  H.  H.,  et  al.  1964.  [A  METHOD  OF  ECOLOGICAL  STUDY 
OF  POPLARS  GROWING  AS  SCATTERED  TREES  ON  THE 
LEVEL  LAND  [PLAINS].]  Sci.  Silvae,  Peking  9(1):  32-44.  11  refs. 
[Chin.chin.e.] 


Investigations  in  Populus  pyramidalis  [P.  nigra  var.  italica]  shelter- 
belts  in  E.  Honan  revealed  a  significant  correlation  between  height 
growth  and  water  table,  and  a  highly  significant  correlation  between 
height  growth  and  soil  density  in  the  rooting  zone. 

266  SHELTERBELTS,  WINDBREAKS 

Cauwenberghe,  E.  van.  1964.  [SHELTER  AND  WINDBREAKS] 
FOR  ORCHARDS.]  Fruit  Beige,  Liege  32(275):  213-5.  [F.J 
E.M.B. 

Chao,  T.  C.  1965.  [CHOICE  OF  MAIN  SPECIES  FOR  FORMING 
SHELTERBELTS  IN  N.  CHINA.]  Sci.  Silvae,  Peking  10(2): 
148-59.  10  refs.  [Chin.]  N.L.L. 

Spoiden,  G.  1964.  [WINDBREAKS  IN  THE  CULTIVATION  OF 
FRUIT  TREES.]  Fruit  Beige,  Liege  32  (275):  203-12.  7  refs.  [F.] 
E.M.B. 

Sturrock,  J.  W.  1972.  AERODYNAMIC  STUDIES  OF  SHELTER- 
BELTS  IN  NEW  ZEALAND  -  2.  MEDIUM-HEIGHT  TO  TALL 
SHELTERBELTS  IN  MID  CANTERBURY.  New  Zealand  Journal  of 
Science  15  (2):  113-140.  [E.,  14  ref.] 
Presents  horizontal  wind  profiles  measured  at  0.62  m  and  1.25  m 
above  ground  for  ten  shelterbelts  containing  1-5  rows  (8.5-19.8  m 
high),  and  profiles  of  wind  shear,  relative  free-water  evaporation, 
and  air  temperature  for  two  of  the  belts. 


27  ARBORETA,  ARBORICULTURE  FOR 
ORNAMENTAL  PURPOSES 


Davidse,  G.J.  1971.  [PLANTING  [LARGE]  POPLARS  WITHOUT 
ROOTS.]  Ned.  Bosb.  Tijdschr.  43  (12):  265-7.  [Nl.] 
Describes  and  illustrates  trials  in  Holland.  Three  1 5-year-old  Populw 
'Robusta',  averaging  28  cm  d.b.h.,  that  had  been  cut  off  at  the  base, 
transplanted  without  roots,  and  watered  during  dry  periods,  wen 
indistinguishable  from  trees  from  the  same  row  transplanted  at  tht 
same  time  with  root-balls. 


Snyatkov,  S.N.  1973.  [FULL-SCALE  TRL\LS  ON  AMENITV 
PLANTING  ON  THE  SHORES  OF  LAKE  ISSYK-KUL.]  In 
Kul-tura  lesnykh  prodd  v  Kirgizii.  Frunze,  USSR.  Ilim.  44-51.  [Ru. 
1  ref.,NLL] 

Tatsumi,  S.  1973.  [STUDIES  ON  THE  MANAGEMENT  TECH 
NIQUES  OF  THE  STREET  TREES.  I.  THE  PRESENT  SITUATION 
OF  THE  STREET  TREE  MANAGEMENT  IN  JAPAN.]  Kagawa 
Daigaku  Nogakubu  Gakuzyutu  Hokoku  (Technical  Bulletin,  Faculty 
of  Agriculture,  Kagawa  University)  25  (1):  61-69  [Jap.e.,  EMB 


4  FOREST  INJURIES  AND  PROTECTION 
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42  INJURIES  FROM  INORGANIC  AGENCIES 
(EXCLUDING  FIRE) 

425  CHEMICAL  INFLUENCES 
(ATMOSPHERIC) 

Bolay,  A.,  and  Bovay,  E.  1965.  [THE  SENSITIVITY  TO  FLUOR- 
INATED  GASES  OF  SOME  PLANT  SPECIES  OF  THE  VALAIS.] 
Phytopath.  Z.  53(3):  289-98.  11  refs.  [F.f.g.e.]  O.R.S. 
Some  75  species  were  classed  as  (a)  very  sensitive,  (b)  sensitive,  (c) 
of  low  sensitivity  and  (d)  tolerant.  Pinus  sylvestris,  Juglans  regia, 
Acer  campestre  and  Tilia  cordata  are  in  group  (b),  and  Populus 
nigra,  P.  nigra  var.  italica  and  Robinia  pseudoacacia  in  (c). 

Kohut,  R.  1971.  THE  INFLUENCE  OF  TIME  AND  POLLUTANT 
CONCENTRATION  ON  THE  RESPONSE  OF  THREE  DECID- 
UOUS TREE  SPECIES  TO  OZONE.  Abstr.  in  Phytopathology 
61  (2):  130. 

Kress,  L.W.  1972.  SYNERGISTIC  EFFECT,  ON  HYBRID 
POPLAR,  OF  SEQUENTIAL  EXPOSURES  TO  OZONE  AND 
PEROXY ACETYL  NITRATE.  [Abstract].  Phytopathology  62(5): 
496  [E.] 


Steinhubel,  G.,  and  Halas,  L.  1967.  [DISRUPTION  OF  DRY- 
MATTER  PRODUCTION  AT  THE  INCREASED  TEMPER- 
ATURES CAUSED  IN  LEAVES  OF  TREES  BY  NOXIOUS 
DUSTS.]  Lesn.  Cas.,  Praha  13(4):  365-82.  [18  refs.  [Slovak.- 
slovak.ru.g.]  7  gphs.  8  tbis.] 

425.1 

Kohut,  R.  1974.  THE  INTERACTION  OF  OZONE  AND  PAN  ON 
HYBRID  POPLAR.  [Abstract].  Proceedings  of  the  American 
Phytopathological  Society  1  (76).  [E.] 


425.9 

Drogoszewski,  B.  1970.  [THE  INFLUENCE  OF  SIMAZIN  ON] 
ROOTING  CUTTINGS  OF  POPULUS  CV.  EUR.  "ROBUSTA" 
AND  POPULUS  CV.  EUR.  "MARILANDICA".]  Hodowla  Roslin 
Aklimatyzacja  Nasiennictwo  14  (6):  525-534.  [Pol.] 

429  MISCELLANEOUS 

Scandalios,  J.  G.  1964.  SOME  EFFECT  OF  X-RAYS  ON  ROOT 
PRIMORDIA  IN  THE  POPLAR.  Radiation  Bot.,  Oxf.  4  (4):  355-9. 
7  refs.  O.R.S. 
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When  cuttings  from  2-year  stems  of  Populus  nigra  var.  italica  were 
exposed  to  250-10,000  r  in  a  single  severe  treatment  before  being 
placed  (in  water)  in  the  dark,  the  number  of  roots  produced 
decreased  to  ca.  50%  at  4000  r,  and  to  nil  at )  10,000. 

i  44  DAMAGE  BY  HARMFUL  PLANTS. 

!  VIRUS  DISEASES 


441  FOREST  WEEDS 

iSimko,  B.,  Gaher,  S.,  and  Barka,  M.  1968.  POSSIBILITY  OF  WEED 
CONTROL  IN  THE  DANUBE  BASIN.  Agrochemia,  Bratislava 
8(4):  103-6.  (8  refs.  (Slovak.ru.e.)  From  abstr.  in  Weed  Abstr. 
18  (4):  No.  1729.  O.W.] 

A  5%  water  emulsion  of  2,4,5-T  butyl  ester  45%  +  MCPA  5%, 
applied  at  600  litres/ha.,  or  a  10%>  oil  emulsion,  applied  in  July  1967 
to  regrowth  after  felling,  were  the  most  effective  treatments  at 
Podunajsky  Biskupice,  where  the  dominant  Populus  nigra  showed  > 
90%  control. 

Stryckers,  J.,  and  Himme,  M.  van.  1965.  [PRACTICAL  RESULTS 
(IN  WEED  CONTROL  RESEARCH]  OBTAINED  IN  1963-64.) 
Mededeling,  Centrum  voor  Onkruidonderzo^k,  Gent  No.  1,  pp.  34. 
[Many  refs.  (Du.)  O.W.] 

Includes  brief  reports  on  the  use  of  simazine,  or  diuron,  plus 
amitrole,  in  2-year  w'^dbreaks  of  Lombardy  Poplar. 

442  PARASITIC  (HIGHER)  PLANTS,  CLIMBERS 
AND  EPIPHYTES 

Horak,  O.  1974.  [COMPARATIVE  ANALYSES  OF  THE 
MINERAL-ION  CONTENT  OF  SOME  LORANTHACEAE  AND 
THEIR  HOSTS.]  Zeitschrift  fur  Pnanzenphysiologie  73  (S): 
461-466  [De.,  13  ref.  OBD] 

Tronchet,  J.  1972.  [THE  FLAVONOID  CONTENT  OF  [GREEN] 
SURFACE  TISSUES  OF  PLANTS  OF  VISCUM  ALBUM  (LORAN- 
THACEAE) GROWN  ON  SIX  DIFFERENT  HOSTS.]  Annates 
Scientifiques  de  I'Universite  de  Besancon,  3  (Botanique)  13,  3-7  [F., 
6  ref.  NLL] 

443  FUNGI  AND  BACTERIA 

Chaturvedi,  C.  1972.  A  NEW  LEAF  SPOT  OF  POPLAR  INCITED 
BY  ALTERNARIA  ALTERNATA  (F.)  KEISSLER.  Indian  Phyto- 
pathol.  25  (2):  316-318. 

Meiden,  H.  A.  van  der.  1970.  (DIEBACK  OF  LOMBARDIAN 
POPLAR.]  Populier  7  (1):  13-14.  [Du.] 

Pandotra,     V.  R.     1971.     A    NEW     CEREOSPORA     LEAF    SPOT 

DISEASE  FROM  JAMMU.  Indian  Journal  of  Mycology  and  Plant 

Pathology  1  (2):  143-144  [E.]  From  Review  of  Plant  Pathology  51, 

4400. 

Describes  a  new  species,  C.  jamuensis,  on  Populus  nigra  in  northern 

India. 

443.3 

Anonymous.  1968.  [POPLAR  RUST.]  Extr.  from  Rep.  For.  Res. 
Inst.  Dep.  For.  S.  Afr.  1967/68,  (27).  [Limited  distribution.] 
The  occurrence  of  Melampsora  larici-populina  is  reported  for  the 
first  time  in  S.  Africa,  on  Populus  nigra  var.  italica  throughout  the  S. 
and  W.  Cape  and  on  other  Poplars  in  Natal  and  the  Transvaal.  So  far 
the  damage  is  not  serious. 

Brendel,  G.  1965.  [STUDIES  ON  HYBRIDS  OF  POPULUS  SECT. 
'AIGEIROS'  AND  THEIR  INFLUENCE  ON  THE  BIOLOGY  OF 
DOTHICHIZA  POPULEA.]  Phytopath.  Z.  53(1):  1-34.  2  pp.  of 
refs.  [G.g.e.]  O.R.S. 

Studies  on  the  Poplar  clones  (a)  P.  'Gelrica',  (b)  P.  'Regenerata 
Deutschland',  (c)  P.  'Robusta  Lampertheim',  (d)  P.  'Leipzig'  and  (e) 
P.  'tons'  showed  variations  in  their  date  and  rate  of  flushing,  and  in 
the  seasonal  moisture  content  and  amino-acid  contents  of  the  bark. 


Bulatova,  Z.  G.  1969.  THE  SPREAD  OF  POPLAR  SCAB  IN 
UZBEKISTAN.  Sborn.  Nauc.  Rabot.  Molodyh  Ucenyh  Sredneaz. 
Nauc.-issled.  Inst.  Lesn.  Hoz.  (12),  (110-2).  [Ru.  From  abstr.  in 
Rev.  Plant  Path.  1970  49  (10):  No.  3019.] 

Populus  nigra  (43-100%)  and  P.  fastigiata  [P.  nigra  var.  italica]  are 
severely  infected  by  Fusicladium  radiosum  [Venturia  macularisj  at 
all  ages,  particularly  in  areas  of  high  stocking.  A  description  is  given 
ofsymptorhs,  damage  and  overwintering. 


Fullerton,  R.  A.,  and  Menzies,  S.  A.  1974.  EXAMINATION  OF 
FUNGICIDES  FOR  CONTROL  OF  POPLAR  LEAF  RUST  IN 
SHELTER  BELTS.  New  Zealand  Journal  of  Experimental  Agri- 
culture 2,  429-431  [E.,  1  ref.) 

Gojkovic,  G.,  and  Vujic,  P.  1966.  [RESULTS  OF  TRIALS  OF 
SOME  FUNGICIDES  FOR  THE  CONTROL  OF  MELAMPSORA 
SPP.  ON  POPLARS.]  Topola,  Beograd  10(59/60):  34-8.  [Serb.- 
serb.]  [2  photos.  4  tbls.J 

Mocanu,  V.,  and  Tanase,  I.  1968.  [BIOCHEMICAL  MODIFICA- 
TION OF  POPULUS  NIGRA  VAR.  THEVESTINA  CAUSED  BY 
DOTHICHIZA  POPULEA.]  Rev.  Padurilor  83(11):  601-3.  [9  refs. 
[Rum.].] 

Bark  of  infected  trees  showed  changes  in  the  contents  of  free 
glucosides,  free  and  bound  aminoacids,  unsaturated  fatty  acids, 
chlorophyll  and  nucleic  acids. 

Quraishi,  M.  A.,  and  Jamal,  S.  M.  1970.  FUNGI  ON  POPULUS 
NIGRA  LINN  CV.  T[H]EVESTINA  IN  WEST  PAKISTAN. 
Pakistan  J.  For.  20  (3):  31  3-20.  [8  refs.] 

Rijkenberg,  F.H.J.  1972.  FINE  STRUCTURE  OF  THE  POPLAR 
RUST  (MELAMPSORA  LARICI-POPULINA).  Phytophylactica 
4(2):  33-39  [E.afr.f.]  From  Review  of  Plant  Pathology  52,  2383. 
Reports  a  comparative  study  (with  18  figures)  of  the  rust  at 
different  stages  of  its  ontogeny  on  Populus  nigra  var.  italica.  Tlie 
disease  causes  defoliation  and  occasionally  death  of  trees  in  the 
Pietermaritz burg  area,  S.  Africa. 

Schneider,  A.,  and  Sutra,  G.  1969.  [THE  METHOD  OF 
INFECTION  OF  POPULUS  NIGRA  BY  TAPHRINA  POPULINA.) 
C.R.  Acad.  Sci.,  Paris  269D  (12):  1056-9.  [F.,  3  refs.  O.R.S. ] 
Studies  in  April  and  Dec.  1968  suggest  that  infection  occurs  in 
spring,  when  rainfall  coincides  with  flushing,  by  means  of  spores 
that  have  overwintered  on  the  buds. 

Siwecki,  R.  1969.  [INVESTIGATIONS  ON  THE  INHERITANCE 
OF  RESISTANCE  TO  CHONDROPLEA  (DOTHICHIZA) 
POPULEA  BY  KORNIK  HYBRID  POPLARS.]  Arboretum 
Kornickie,  Poznan  14,  (2  19-74).  [Pol.e.ru.,  44  refs.] 

Solov'ev,  A.M.  1964.  [THE  INFLUENCE  OF  TISSUE  SAPS  OF 
TREE  AND  SHRUB  SPECIES  ON  MYCELIUM  OF  FOMES 
ANNOSUS.]  Bot.  Z.  49  (11):  1652-5.  23  refs.  [Ru.] 

Urosevic,  B.  1972.  [THE  OCCURRENCE  OF  HYPOXYLON 
CANKER  OF  POPLARS  IN  CZECHOSLOVAKIA.]  Prace 
Vyzkumncho  Ustavu  Lesniho  Hospodarstvi  a  Myslivosti  42,  1 19-128 
[Cs.ru.e.,  16  ref.] 

Zalasky,  H.  1964.  DIPLODIA  TUMEFACIENS  (MACROPHOMA 
TUMEFACIENS),  THE  CAUSE  OF  GALLS  AND  ROUGH-BARK 
IN  POPLAR.  Abstr.  in  Proceedings,  30th  Session  of  the  Canadian 
Phytopathological  Society,  Fredericton  1964  No.  31,  (16).  l.M.l. 
Describes  the  development  of  galls  and  fissured  bark  on  Black 
Poplar  in  inoculation  trials.  The  fungus  penetrated  through  intact 
cuticle  and  epidermis  into  peridenn  and  outer  cortex,  stimulating 
meristematic  activity  in  phellogen  and  cortex. 

444  VIRUS  DISEASES 

Kraus,  H.  1973.  [COMPARATIVE  STUDIES  OF  A  GERMAN  AND 
AN  ITALIAN  ISOLATE  OF  POPLAR  MOSAIC  VIRUS.]  Wissen- 
schaftliche  Abhandlung,  Botanisches  Institut  der  Universitat  des 
Saarlandes,  Saarbrucken.  48  pp.  [De.,  27  ref.] 

Discusses  the  collection  of  foliage  with  Poplar  mosaic  virus 
symptoms  from  Populus  'Serotina',  P.  'Marilandica'  and,  chiefly,  P. 
Robusta'  in  the  Saarland,  and  the  isolation  and  characterization  of 
the  causative  virus. 


45  DAMAGE  BY  ANIMALS 

451  MAMMALS 

Anonymous.  1970.  REPORT  OF  THE  INTERNATIONAL  CON- 
FERENCE ON  RODENTS:  MICROTUS,  ARVICOLA  AND 
OTHER  RODENTS  AFFECTING  AGRICULTURE  AND  FORES- 
TRY. (HELSINKI-OTANIEMI,  1-3  SEPT.  1969).  Publications  de 
rOEPP  [Organisation  Europeenne  et  Mediterraneenne  pour  la 
Protection  des  Plantes].  A  No.  58,  250  pp.  [E.f.,  many  ref.] 
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453  INSECTS 

Anonymous.   1974.   [INSECT  DESTROYERS  OF  WOOD  IN  THE 

FOREST     BIOCOENOSES     OF     THE    SOUTHERN     MARITIME 

PROVINCE.]    Moscow,    USSR;  Nauka.    128    pp.    |Ru.,   many    ref. 

BLLI 

A  collection  of  12  papers  on  insect  destroyers  of  wood  in  various 

forest  communities  of  the  Soviet  Far  East. 

Allen,  A.  A.  1966.  STEGOBIUM  PANICEUM  L.  (COL.) 
(ANOBIIDAE)  BECOMING  ESTABLISHED  IN  THE  OPEN?  Ent. 
men.  Mag.  101  (121  1/1213):  115.  2  refs. 

Reports  finding  odd  specimens  of  this  beetle,  normally  infesting 
non-woody  substances  in  houses  or  stores,  on  Lomhardy  Poplars  in 
S.E.  London,  twice  on  the  foliage  and  once  on  the  trunk. 

Boccone,  A.  1971.  [NOTES  ON  HONEYDEW  ON  POPLARS 
ATTACKED  BY  CHAITOPHORUS  VERSICOLOR 
(HOMOPTERA:  APHIDIDAE)  AND  ON  ITS  COMPOSITION.) 
Cellulosa  e  Carta  22  (10):  43-S.  [It.f.e.de.,  7  ref.| 

Dixon,  A.  F.  G.  1973.  BIOLOGY  OF  APHIDS.  London.  UK, 
Edward  Arnold.  S  +  58  pp.  +  4  pi.  ISBN  o-71  31-242  1-0  [E.,  70  ref. 
(Studies  in  Biology  No.  44),  Price  £l.50] 

Halanskaja,  L.  P.  1968.  [NEW  DATA  ON  CAPNODIS  MILIARIS 
METALLICA.I  Lesn.  Hoz.  (1  1),  (57-8).  (Ru.j 

Brief  notes  on  this  buprestid  borer  of  the  butt  and  larger  roots  of 
Poplars  in  Uzbekistan.  Populus  alba  is  badly  infested;  P.  nigra  is 
almost  immune. 

Herts,  W.  1973.  [STUDIES  ON  THE  BIOLOGY  OF  PEMPHIGUS 
BURSARIUS.)  Zeitschrift  fur  Angewandte  Entomologie  74(3): 
225-245  [De.e.,  29  ref.  OH  ] 

Describes  investigations  in  W.  Germany  with  special  reference  to  the 
flask-shaped  galls  formed  at  the  base  of  the  petioles  of  Populus  nigra 
(especially  P.  nigra  var.  italica),   the  primary  host  of  P.   bursarius. 


which  has  recently  become  a  serious  pest  of  vegetable  crops  in 
several  regions. 

Inouye,  M.  (Inoue,  M.|  1<»72.  STUDIES  ON  THE  BIOLOGY  OF 
ETEOPHILUS  NOTAROIDES  KONO  FEEDING  ON  POLLEN  OF 
POPULUS  MAXIMOWIC7.il  (COLEOPTERA  CURCULIONIDAE). 
Technical  Note,  Oji  Institute  For  Forest  Tree  Improvement  No. 
125,  2  pp.  [E.Jap. I 

Describes  the  life  cycle  of  E.  notaroides  fcf.  EA  59,  60  Off  I  in 
Hokkaido,  where  the  lan'ae  feed  on  immature  pollen  in  male  flowers 
of  P.  maximowiczii  in  spring,  and  concludes  that  this  pest  may  cause 
a  loss  of  pollen  sufficiently  serious  to  affect  trre-hrfeding  pro- 
grammes. 

Inou(y)e,  M..  and  Morimoto,  K.  1968.  [STUDIES  ON  THE 
MORPHOLOGY  AND  BIOLOGY  OF  ETEOPHILUS  NOTA- 
ROIDES (KONO)  FEEDING  ON  POLLEN  OF  POPULUS 
MAXIMOWICZIl.l  J.  lap.  For.  Soc.  50  (2):  33-7.  [2  refs.  [Jap.e.l.j 

Keller,  T.  1964.  (THE  FFFECT  OF  LEAF  MINERS  ON  PHOTO- 
SYNTHESIS AND  TRANSPIRATION  OF  POPLAR  LEAVES.)  Z. 
PflKrankh.  71  {\\  l\7\.  e(>l-l\.  6  refs.  [G.g.e.)  I..M.B. 
A  light  attack  (up  to  W%  nf  the  leaf-blade  affected  by  mining)  did 
not  affect  phntosyKlhesis,  but  increased  transpiration  by  17%, 
Severe  attack  {.^0-50%  of  the  leaf-blade)  reduced  photosynthesis  by 
20%  and  transpiration  by  22%>  at  40,000  luxes. 

Kovacs,  L.  1970.  [BIOLOGY  OF  CLOSTFRA  (PYGAFRA) 
ANASTOMOSIS  IN  HUNGARY,  AND  THE  OUTBREAK  OF 
1963/1964.)  Erdesz.  Kutatas.  66,  (147-54).  (De.,  5  ref.)  « 

Nastase,    I.    1974.    [THE    INFLUENCE   OF   TEMPERATURE   ON     «" 
THE      DEVELOPMENT     OF      EUPROCTIS      CHRYSORRHOEA  P' 
DURING   THE    [WINTER)    REST   PERIOD   OF  VEGETATION.) 
Revista    Padurilor-Industria    Lemnului,    Silvicultura    si   Exploatarea 
Padurilor  89  (2):  100  [Ro.) 


5  FOREST  MENSURATION 


IS 


52  iVIEASUREIVIEMTS  OF  STEIVI  DIIVIENSIONS  AND 
VOLUIVIE  OF  TREES,  STANDS,  FORESTS  AND  TliVlBER 

524  DETERMINATION  OF  THE  VOLUME,  ETC. 

Ferreira,  Rojas  O.  1973.  [COMPILATION  OF  VOLUME  TABLES 
FOR  NATIVE  [CHILEAN]  SPECIES.)  Informe  Tecnico,  Instituto 
Forestal,  Chile  No.  43,  56  pp.  JEs.e.) 

Gives  bd-ft  volume  tables  for  14  native  Chilean  species  (softwoods 
and  hardwoods),  and  ft^  volume  tables  for  the  same  14  species  and 
also  for  Populus  nigra  and  Eucalyptus  globulus. 

Hussain,  R.W.,  and  Cheema,  M.  A.  1973.  PROVISIONAL 
VOLUME  TABLES  FOR  POPLAR  (POPULUS  NIGRA)  IN 
MARDAN.  Pakistan  Journal  of  Forestry  23  (1):  64-73  [E.,  4  ref.) 
Presents  a  standard  volume  table  and  a  local  volume  table  for  this 
region  of  Pakistan  showing  volume  o.b.  for  diameters  2, 3,4... 15  in, 
with  the  regression  equations  and  an  account  of  the  construction  of 
the  tables. 

Red'ko,  G.  I.  1972.  JBIOMASS  OF  ABOVE-GROUND  PARTS  IN 
STANDS  OF  POPULUS  EURAMERICANA  AND  THEIR 
AMOUNTS  OF  NITROGEN  AND  ASH.)  Lesovod  Agrolesomelior 
30:  84-92.  |Ru. ) 

525  VOLUME  BY  ASSORTMENTS,  ETC. 

Losickij,  K.  B.,  and  Carkina,  A.  P.  1965.  (ASSORTMENT  VOLUME 
TABLES   FOR  POPULUS  NIGRA.)    Izdatel'stvo   'Lesnaja  Promys- 


iennost',  Moscow,  pp.  75.  [Ru.]  Many  this. 

The    tables    are  for    three    height-classes,    viz.    14-37,    11-34,    and 

8-3 Im.,  and  d.h.h.  8-152  cm.  in  each  class. 


526  LOG  MEASUREMENT,  ETC. 

Lee,  C.  K.  1973.  PREPARATION  OF  STEM  VOLUME  TABLES 
FOR  FIVE  SPECIES  BESIDES  ITALIAN  POPLAR  (POPULUS 
EURAMERICANA).  Res.  Rep.  For.  Res.  Inst.  No.  20,  35-92. 


56  INCREMENT;  DEVELOPMENT  AND  STRUCTURE 
OF  STANDS 

Giordano,  E.  1974.  [PRELIMINARY  NOTES  ON  SHORT- 
ROTATION  COPPICE  MANAGEMENT  OF  POPULUS  'I-214'.j 
Cellulosa  e  Carta  25  (9):  5-9  [It.f.e.de.,  6  ref.) 

Levickij,  I.  I.  1965.  [DIAMETER  STRUCTURE  OF  BASHKIRIAN 
POPULUS  NIGRA  STANDS.)  Lesn.  Z.,  Arhangel'sk  8(2):  39-41. 
[Ru.)  3  tbis. 

Tabulates  data  for  pure  high-forest  stands  ranging  in  mean  diameter 
from  17.9  to  78.4  cm. 

Mirkovic,  D.  1968.  jSTRUCTURAL  FEATURES  OF  A  TRIAL 
PLANTATION  OF  POPULUS  X  MARILANDICA. )  Jelen,  Beograd 
(7),  (39-54).  (9  refs.  (  Serb.ru.e. ) .  ] 
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6  FOREST  MANAGEMENT 


65  SPECIAL  BUSINESS  PROBLEMS  OF 
TIMBER  GROWING 


Floricica,  N.  1971.  (THE  ECONOMICS  OF  ARTIFICIAL 
PRUNING  OF  HYBRID  BLACK  POPLARS.)  Rev.  Padurilor 
86  (12):  627-8.  (Ro.| 

A  note  based  on  a  study  of  Rumanian  stands  of  Populus 
'Marilandica'  at  rotation  age  (20  years),  showing  that  the  increased 
value  of  wood  assortments  in  a  regularly  pruned  stand,  compared 
with  an  unpruned  stand,  was  >  5  times  the  total  (uncompounded) 
costs  of  pruning. 


8  FOREST  PRODUCTS  AND  THEIR  UTILIZATION 


81  WOOD  AND  BARK:  STRUCTURE  AND 
PROPERTIES 

Borak,  M.,  and  Necesany,  V.  1967.  CHANGES  IN  THE  FORMA- 
TION OF  THE  LIGNIFIED  CELL  WALL  WITHIN  A  TWENTY- 
FOUR  HOUR  PERIOn.  Biol.  Plant.,  Praha  9(3):  (195-201  +  2 
slates).  (13  refs.  |E.e.slovak.ru.  |  O.R.E.] 

lesults  confirm  that  lignin  permeates  through  the  cellulosic  part  of 
^he  wall  formed  previously,  impregnates  it,  and  cemerjts  it  to  the 
^receding  lamella. 

810GENERAL  INFORMATION  ON  WOODS 

Anonymous,  1969.  | TECHNOLOGICAL  DATA.  THE  MAIN  COM- 
MERCIAL TIMBERS  OF  THE  WORLD:  POPULUS  NIGRA; 
A.CACIA  MELANOXYLON.)  Bol.  Inform,  tec.  Asoc.  Invest.  Tec. 
[nd.  Madera,  Madrid  7  (36):  29-36.  [[Span.]  P.R.| 

Anonymous.    1972.  [INVESTIGATION  OF  THE  WOOD  PROPER- 
TIES OF  SELECTED  TUNISIAN  TREE  SPECIES.)  Prace  Instytutu 
rechnologii  Drewna  19(1/2):  145-1  64  [Pol.ru.e.,  PR] 
Popuius  (nigra  var.  /  is  included. 

Pojoski,  B.  1964.  (TECHNICAL  PROPERTIES  OF  THE  WOOD  OF 
POPULUS  NIGRA  VAR.  THEVESTINA.]  Cellulosa  e  Carta  IS  (7): 
14-6.  |It.f.e.g.( 

811  STRUCTURE.  IDENTIFICATION. 

Anonymous.  1970.  [Dimensions  of  libriform  fibres  in  some  stems  of 
Populus  'Gelrica'. [  Report  H  70-72  Houtinstituut  TNO  (Forest 
Products  Research  Institute  TNO),  Delft.  (Du.) 

Anonymous.  197  1.  (ANATOMICAL  RESEARCH  ON  THE  DIMEN- 
SIONS OF  LIBRIFORM  FIBRES  IN  SOME  STEMS  OF  POPULUS 
'OXFORD'.  Report  H  71-28  Houtinstituut  TNO  (Forest  Products 
Research  Institute  TNO),  Delft.  (Du.j 

Simic,  P.  1964.  (ANATOMICAL  STRUCTURE  OF  THE  WOOD  OF 
INDIGENOUS  PYRAMIDAL  POPLARS  (POPULUS  NIGRA  VAR. 
ITALICA  AND  P.  THEVESTINA)  FROM  JUGOSLAVIAN  MACE- 
DONIA.) God.  Zborn.  Zemj.-Sum.  Fak.  Univ.  Skopje  (Sum.)  No. 
17,  1963/1964.  (183-233).  [56  refs.  [Serb.g.g.  j .[ 

Simic,  P.  1965.  [ANATOMICAL  STRUCTURE  OF  THE  WOOD  OF 
INDIGENOUS  PYRAMIDAL  POPLARS  (POPULUS  NIGRA  VAR. 
ITALICA  AND  P.  THEVESTINA)  FROM  JUGOSLAVIAN 
MACEDONIA.  PART  2.)  God.  Zborn.  Zemj.-Sum.  Fak.  Univ. 
Skopje  (Sum.)  No.   18,  1964/1965  (99-154).  (66  refs.  (Serb.g.g.).) 

Simic,  P.  1965.  (THE  ANATOMICAL  STRUCTURE  OF  THE 
WOOD  OF  POPULUS  NIGRA  VAR.  ITALICA  AND  P.  (NIGRA 
VAR.)  THEVESTINA  FROM  MACEDONIA.)  Arch.  Forstw. 
14(1  1/12):  1271-84.  8  refs.  (G.g.ru.e.) 

811.1 

Kucera,  L.,  and  Necesany,  V.  1970.  THE  EFFECT  OF  DORSIVEN- 
TRALITY  ON  THE  AMOUNT  OF  WOOD  RAYS  IN  THE  BRANCH 


OF  FIR  (ABIES  Al  BA  MILL.)  AND  POPLAR  (POPULUS 
MONILIFFRA  HENRY).  PART  I.  SOME  WOOD  RAY  CHARAC- 
TERISTICS. Drev.  Vyskum  (1),  (1-6).  |  E.slovak.g.,  12  refs.  P.R.) 

Necesany,  V.  1966.  [CHANGES  IN  THE  VITALITY  OF 
PARENCHYMA  CELLS  AS  THE  PHYSIOLOGICAL  BASIS  OF 
HEARTWOOD   FORMATION.)    Holzforsch.   u.  Holzverwert.,  Wien 

18  (4):  61-5.  [21  refs.  [G.g.e.  [  P.R.| 

In  stems  with  all  sapwood  (s.w.j  or  s.w.  plus  ripewood  (r.w.). 
vitality  declined  (but  not  to  zero)  towards  the  pith,  decrease  being 
rapid  at  the  s.w. /r.w.  border. 

Necesany,  V.  1971.  EFFECT  OF  SOME  ENVIRONMENTAL 
FACTORS  ON  THE  CELL  WALL  STRUCTURE.  Holzforschung 
25  (1):  4-8.  [E.de.,  17  ref.  PR  | 

Necesany,  V.  1971.  THE  EFFECT  OF  PHOTOPERIOD  AND  SOIL 
MOISTURE  ON  THE  CELL  WALL  FORMATION.  Drevarsky 
Vyskum  16  (3):  135-145  +  1  pi.  [E.cs.de.ru.,  20  ref.  PR  | 

Necesany,  V.  1974.  CIRCADIAN  PHYSIOLOGICAL  RHYTHM  OF 
SECONDARY     CELL    WALL    FORMATION.    Drevarsky    Vyskum 

19  (2):  55-69  +  1  pi.  ( E. cs.ru.de.,  35  ref.  BLL) 

Elect ronmicroscope  investigations  were  made  on  Populus  nigra  var. 
italica,  Pinus  strohus  and  Eucalyptus  radiata  to  determine  the 
corresponding  pattern  of  variation  in  time  of  ten  biochemical 
features  characterizing  the  process  of  secondary-wall  formation. 


Necesany,  V.,  et  al.  1965.  FORMATION  OF  LIGNIFIED  CELL 
WALLS  WITHIN  TWENTY-FOUR  HOURS.  Nature,  Lond. 
206  (4984):  639.  6  refs. 

Chemical  analysis  has  shown  that  during  24  hr.  the  biochemical 
nature  of  cells  in  the  cambial  zone  and  in  the  youngest  secondary 
xylem  of  1 5-year-old  Populus  nigra  is  continually  changing.  Cellu- 
losic lamellae  are  formed  during  the  afternoon  and  lignification 
occurs  after  midnight. 

Necesany,  V.,  and  Jokel,  J.  1972.  (CHANGES  IN  THE  STRUC- 
TURE OF  POPLAR  WOOD  CAUSED  BY  RADIATION.)  Drevarsky 
Vyskum  17  (1):  3-8  +  8  pi.  ]  Cs.ru.de.e.,  IS  ref.) 

Yata,  S.,  Itoh,  T.,  and  Kishima,  T.  1970.  FORMATION  OF 
PERFORATION  PLATES  AND  BORDERED  PITS  IN  DIFFEREN- 
TIATING VESSEL  ELEMENTS.  Wood  Res.  No.  50,  (1-1  1 ).  (E.,  13 
refs.) 

Describes  and  illustrates  stages  in  the  decompo.iition  of  the  end 
walls  and  pit  membranes  of  maturing  vessel  elements  observed  in 
wood  sections  (1-5  jJ.  thick)  of  Populus  nigra  var.  italica. 

811.12 

Casperson,  G.,  Jacopian,  V.,  and  Philipp,  B.  1967.  [CHANGES  IN 
THE  ULTRASTRUCTURF  OF  POPLAR  WOOD  IN  THE  COURSE 
OF  VARIOUS  PULPING  PROCESSES.  |  Svensk  PappTidn.  70  (2  1): 
702-10.  [10  refs.  [G.g..sw.e.)  18  photos.  2  this.  (Deutsche 
Akademie  der  Wissenschaften  zu  Berlin).) 
Illustrated  by  photomicrographs. 
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811.2 

Hasegawa,  Y.,  Yamada,  T.,  and  Sumiya,  K.  1970.  [FORMATION 
OF  WOOD  UNDER  RESTRAINT  AND  PROPERTIES  OF  THE 
WOOD.]  Wood  Res.  No.  49,  (1-17).  [Jap.e.,  23  refs.) 

811.5 

Watanabe,  H.,  Matsumoto,  T.,  and  Hayashi,  H.  1966.  (STUDIES  ON 
JUVENILE  WOOD.  III.  EXPERIMENT  ON  STEMS  OF  POPLAR. 
SHUNOKI  AND  MIZUNARA.]  J.  Jap.  Wood  Res.  Soc.  12(6): 
259-65.  I  10  refs.  [Jap.e.e.]  P.R.] 

It  is  concluded  that  there  is  less  difference  in  quality  between  m.w. 
and  j.w.  in  hardwoods  than  in  softwoods. 

Yazawa,  K.,  Ishida,  S.,  and  Miyajima,  H.  1965.  ON  THE  WET- 
HEARTWOOD  OF  SOME  BROAD-LEAVED  TREES  GROWN  IN 
JAPAN.  J.  Jap.  Wood  Res.  Soc.  11  (3):  71-6.  18  refs.  (E.e.jap.j  P.R. 
Though  wetwood  in  conifers  has  usually  been  considered  an 
abnormality,  the  wet  heartwood  here  described  in  broadleaved 
species  appears  to  be  quite  normal. 

812  PHYSICAL  AND  MECHANICAL  PROPERTIES 

Anonymous.  1968.  [SOME  PHYSICAL  AND  OTHER  PROPER- 
TIES OF  THREE  STEMS  OF  POPULUS  'OXFORD'.]  Report  H 
68-82  Houtinstituut  TNO  (Forest  Products  Research  Institute 
TNO),  Delft.  [Du.] 

Anonymous.  1971.  [SOME  PHYSICAL  AND  OTHER  PROPER- 
TIES OF  THREE  STEMS  OF  POPULUS  'OXFORD'.]  Report  H 
71-52  Houtinstituut  TNO  (Forest  Products  Research  Institute 
TNO),  Delft.  [Du.) 

Curro,  P.,  and  Sertmehmetoglu,  Z.  1965.  (SOME  INVESTIGA- 
TIONS ON  POPULUS  NIGRA  IN  CENTRAL  ANATOLIA.]  Jek. 
Yay.  Kavak.  Arast.  Enst.,  Izmit  No.  1.  pp.  30.  [Turk.] 

Pejoski,  B.,  and  Nicota,  B.  1964.  [STUDIES  ON  POPULUS  NIGRA 
VAR.  THEVESTINA  IN  CERTAIN  PLACES  IN  MACEDONIA.] 
Godisn.  Sum.  Inst.,  Skopje  6,  1962-1963.  (3-50  +  11  photos).  19 
refs.  (Maced.f.)  PR. 


812.2 

Cop,     D.     1974.     (THE     PERMEABILITY     AND     CAPILLARY 

POROUS     STRUCTURE     OF     THE    WOOD     POPULUS     'MARI- 

LANDICA'.]    Holztechnologie    15(3):    176-183    [De.e.ru.,    18   ref. 

PR] 

A  positive  linear  correlation  between  permeability  and  proportion 

of  vessels,  and  a  negative  correlation  between  permeability  and  sp. 

gr.,  were  found. 

Filipovici,  J.,  and  Poscarus,  P.  1969.  (THE  DYNAMICS  OF 
SWELLING  IN  SPRUCE,  BEECH,  AND  POPLAR  WOOD  OF 
DIFFERENT  THICKNESSES,  IN  VARIOUS  MEDIA  (WATER, 
ACETIC  ACID  10%,  SODIUM  HYDROXIDE  10%).]  Industr. 
Lemn.  20  (4):  133-8.  (4  refs.  [Rum.ru.g.f.e.] .) 

Presents  the  results  of  tests  on  wood  0-75-10-00  mm.  thick.  Speed 
of  swelling  was  shown  to  depend  on  thickness  of  the  wood.  Swelling 
was  greater  in  the  tangential  than  in  the  radial  direction,  irrespective 
of  the  liquid  used. 

812.7 

Bucur,  v.,  Stefanescu,  D.,  and  Pascu,  A.  1973.  [DETERMINING 
MODULI  OF  ELASTICITY  BY  MEASURING  THE  DEFORMA- 
TIONS OF  POPULUS  NIGRA  WOOD  WITH  TENSOMETRIC 
TRANSDUCERS  MOUNTED  ON  PAPER.]  Industria  Lemnului 
24  (7)  261-266  +  smries.  [Ro.f.ru.e.de.,  14  ref.] 
Mean  values  of  the  moduli  ranged  from  80,000  kgf/cm^'on  the 
tangential  face  in  compression,  to  110,000  kgf/cm^  on  the  radial 
face  in  tension. 

Pozgaj,  A.   1971.  [THE  SHEAR  MODULI  OF  WOOD.]   Drevarsky 
Vyskum  16  (4):  237-250  (Sk.ru.de.e.,  13  ref.  PR] 
Reports   tests  on  specimens  of  Fraxinus  excelsior,  Populus  'Atari 
landica'  and  Picea  abies. 

Pozgaj,  A.   1972.   [ELASTIC  CONSTANTS  OF  POPULUS  'MARI- 
LANDICA'     WOOD.]      Drevarsky      Vyskum      17(3):      165-173. 
(Sk.ru.de.e.,    15    ref.] 
Gives  comparative  values  for  P.   'Marilandica'  and  Picea  Abies. 


Pozgaj,  A.  1972.  (ELASTIC  DEFORMATIONS  OF  WOOD  I^ 
RELATION  TO  ITS  MACROSCOPIC  STRUCTURE. [  Zbornil 
Vedeckych  Prac  Drevarskej  Fakulty  Vysokej  Skoly  Lesnickej  ; 
Drevarskej  vo  Zvolene  299-306  (Sk.ru.de.,  8  ref.[ 
Tabulates  and  briefly  discusses  results  from  tests  made  on  specimen 
of  Fraxinus  excelsior,  Populus  'Marilandica'  and  Picea  abies 
comparing  their  patterns  of  elastic  deformation  under  compressiot 
load. 

Pozgaj,  A.  1973.  (INTER-RELATIONS  BETWEEN  THE  ELASTIC 
CONSTANTS  OF  WOOD  REGARDED  AS  AN  ORTHOTROPK  pi 
MATERIAL  AND  ITS  MOISTURE  CONTENT.]  Drevarskilw 
Vyskum  18  (1):  57-69  [Sk.ru.de.e.,  15  ref.  PR] 
Results,  given  in  graphs,  demonstrate  the  increase  in  the  value  o, 
elastic  constants  with  increasing  m.c.  up  to  fibre-saturation  point 
and  the  mechanism  of  the  effect  of  water  penetration  on  molecula 
structure  is  discussed  briefly. 


Pozgaj,  A.  1974.  (CORRECTION  FACTORS  FOR  MODULI  OI 
ELASTICITY  IN  COMPRESSION  AS  A  FUNCTION  OI 
MOISTURE  CONTENT.]  Drevarsky  Vyskum  19(2):  83-9; 
[Sk.ru.de.e.,  14  ref.  BLL] 

813  WOOD  CHEMISTRY 
813.1 
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Dudkin,    M.S.,    Tatarkina,    G.  V.,    and    Kazanskaya,    1.  S.    1971 
(STRUCTURE  OF  THE  XYLANS  OF  WOOD  OF  A  POPLAR  ANI 
A  EUCALYPT.]  Khim.  Drev.  No.  8,  (23-6).  (Ru.,  6  ref.  PR) 
The   xylans   were   similar   and   were  found    to   be  4-O-methylglu 
curonoxylans  with  a  branched  structure  built  up  for  D-xylose  am    h\ 
uronic-acid  residues. 

Ill 
Koblitz,    H.     1964.     (THE     BIOCHEMISTRY     OF    THE    PLANT    !1( 
CELL-WALL.)    Abstr.   in   Ber.  Dtsch.  Bot.  Gas.  77  (9):    391-5.  2] 
refs.  [G.)  O.B.D. 
Investigations  on  1-year-old  shoots  of  Pinus  sylvestris,  P.  strobus 
Abies  alba,  Populus  nigra,  Aesculus  hippocastanum  and  Tilia  cordati 
showed  that  the  principal  redoxase  involved  in  lignification  of  tht 
cell-wall  is  cytochrome  oxidase. 


k 


Koblitz,  H.,  and  Koblitz,  D.  1964.  PARTICIPATION  OF  CYTO 
CHROME  OXIDASE  IN  LIGNIFICATION.  Nature,  Lond.  20-: 
(4954):  199-200.  7  refs. 

It  is  suggested  that  the  principal  redoxidase  involved  in  lignificatiot    |[| 
in  higher  plants  is  cytochrome  oxidase. 
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Shimada,  M.,  Ohashi,  H.,  and  Higuchi,  T.  1970.  O-METHYL 
TRANSFERASES  INVOLVED  IN  THE  BIOSYNTHESIS  OI 
LIGNINS.  Phytochemistry  9  (12):  2463-70.  [22  refs.  O.R.S.] 
Results  suggest  that  syringyl  compounds  are  not  necessary  for  tht 
formation  of  gymnosperm  lignins  and  that  gymnosperms  may  lad 
the  enzyme  systems  participating  in  the  formation  of  syringyl  lignir 
found  in  angiosperms.  The  significance  of  the  metabolic  difference, 
is  discussed. 


Venverloo,  C.  J.  1969.  THE  LIGNIN  OF  POPULUS  NIGRA  L.  CV 
'ITALICA'.  A  COMPARATIVE  STUDY  OF  THE  LIGNIFIED 
STRUCTURES  IN  TISSUE  CULTURES  AND  THE  TISSUES  OF 
THE  TREE.  Acta  bot.  neerland.  18(2):  241-314.  (4  pp.  of  refs 
[E.e.]  O.B.D. ] 

813.3 

Ginzel,  W.  1972.  (THE  BEHAVIOUR  OF  SOME  ACCESSORY 
COMPONENTS  OF  SEVERAL  HARDWOOD  SPECIES  UNDER 
THE  INFLUENCE  OF  ALKALINE  AND/OR  ALKALINE- 
OXIDIZING  SOLUTIONS.)  Papier  26  (6):  305-311  (De.e.f.,  29  ref, 
PO] 

813.9 

Labsky,  O.  1974.  [CHANGES  IN  THE  pH  VALUE  OF  WOOD 
AFTER  TREATMENT  WITH  AMMONIA.)  Drevarsky  Vyskum 
19  (3):  125-135  (Sk.ru.de.e.,  18  ref.  BLL] 

In  general,  treatment  causes  the  pH  values  of  naturally  acidic  specieii 
to  increase  to  neutrality,  while  those  of  naturally  alkaline  species, 
remain  unchanged  or  increase  slightly.  The  decrease  in  pH  caused  by 
drying  is  greater  for  treated  than  for  untreated  wood. 

Zenkteler,  M.,  and  Wozniak,  H.  1965.  [pH  OF  WOOD  OF: 
CERTAIN    POLISH    TREE   SPECIES.)    Sylwan    109(2):    49-53.   9 


'k 


in. 
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i 


"tefs.  [Pol.ru. e.] 

Tabulated  pH  values  are  presented  for  15  Polish  species,  separately 
for  sapwood  and  heartwood  where  appropriate.  Populus  nigra 
Heartwood  had  the  highest  pH  (7.36).  Heartwooa  was  not  always 
more  acid  than  sapwood. 

815  EFFECT  OF  GROWTH  FACTORS  ON 
STRUCTURE  AND  PROPERTIES 

Homenko,     E.  I.     1968.     [METHOD    OF     DETERMINING     THE 
IrECHNICAL    PROPERTIES   OF   POPLAR  WOOD   IN    VARIETY 
ItESTING.)  Lesn.  Z.,  Arhangel'sk  11  (2):  9  1-4.  [Ru.] 
Presents  an  accelerated  method  of  selecting  Poplars  on  the  basis  of 
wood  properties  at  age  5  years. 

83  TIMBER  IVIANUFACTURING  INDUSTRIES 
AND  PRODUCTS 

BenSalem,  B.,  and  Charfi,  M.  1974.  [CAN  STAKES  BE  PRO- 
DUCED IN  IRRIGATED  AREAS?]  Bulletin  d'lnformation,  Institut 
National  de  Recherches  Forestieres,  Tunisia  No.  17,  3-8  [F.j 


Burgos,  J.C,  and  Arreghini,  R.I.  1968.  [PRELIMINARY  TRIAL 
IN  SAWING  POPULUS  NIGRA  VAR.  ITALICA,  WITH  SAWS 
USED  LOCALLY  IN  MENDOZA,  FOR  THE  PRODUCTION  OF 
WOOD  FOR  CARPENTRY  AND  BOX-MAKING.)  Rev.  for  argent. 
12  (2):  52-5.  [Span. span. J 


Nikolov,  S.,  and  Abrasev,  G.  [Abrashev,  G.]  1974.  (IMPROVING 
THE  CHARACTERISTICS  OF  POPLAR  PLYWOOD  BY  MODIFI- 
CATION OF  THE  FACE  VENEER.)  Topola  18/19  (103/106); 
99-107.  (Sh.e.ru.,  8  ref.) 

84  PRESERVATION  AND  OTHER  TREATIVIENTS 

TO  IMPROVE  THE  PROPERTIES  OF  WOOD. 

DAMAGING  INFLUENCES 

842  TREATMENTS  TO  IMPROVE  THE  RESISTANCE 
OF  WOOD  TO  PHYSICAL  AND  CHEMICAL  AGENCIES 

Jokel,  J.,  and  Pullmann,  M.  1973.  [INFLUENCE  OF  WOOD 
MOISTURE  CONTENT  ON  THE  PROPERTIES  OF  POLY- 
MERIZED WOOD.)  Drevarsky  Vyskum  18(4):  197-210 
[De.sk.ru.e.,  7  ref.  BLL] 

High  (15%)  m.c.  improved  dimensional  stability,  but  reduced 
toughness  and  increased  brittleness  considerably. 

Jokel,  J.,  Pullmann,  M.,  and  Necesany,  V.  1974.  [THE  DEPOSI- 
TION OF  SYNTHETIC  POLYMER  IN  WOOD/PLASTIC  COM- 
POSITES (WPC).)  Drevarsky  Vyskum  19(1):  23-27  +  5  pi. 
[Sk.ru.de.e.,9  ref.  BLL] 

In  WPC  based  on  the  pure  monomer,  the  polymer  filled  the  empty 
lumina,  and  did  not  penetrate  the  cell-walls,  while  in  the  emulsion- 
based  products  hardly  any  was  found  in  the  lumina  and  it  was 
assumed  to  be  located  mainly  in  the  cell-walls. 

Katuscak,  S.,  Horsky,  K.,  and  Zatopkova,  L'.  1972.  SWELLING  OF 
WOOD  IN  ORGANIC  LIQUIDS  USED  FOR  PRODUCTION  OF 
WOOD/PLASTIC  COMBINATIONS.  Drevarsky  Vyskum  17(2): 
111-124  (E.sk.ru.de.,9  ref.  PR] 

The  degree  of  swelling  was  in  the  increasing  order:  styrene,  butyl 
methacrylate,  ethyl  methacrylate,  cyclohexyl  methacrylate,  methyl 
methacrylate,  vinyl  acetate,  acrylonitrile,  and  water. 


Luzakova,  V.,  Reiser,  v.,  and  Kosik.  ivi.  1974.  [FREE  RADICAL 
CHAIN  POLYMERIZATION  OF  VINYL  MONOMERS  IN  WOOD 
IN  SITU  WITH  REFERENCE  TO  ACCESSORY  CONSTITUENTS 
OF  WOOD.)  Holzforschung  28(1):  1-4  [De.e.,  6  ref.  BLL] 
The  greatest  inhibitory  and  retarding  effect  on  polymerization  was 
observed  in  the  fractions  that  contained  low-molecular  phenolic 
compounds  that  were  soluble  over  the  wide  range  of  polarities  of 
the  solvents  used. 

Pullmann,  M.,  and  Jokel,  J.  1972.  APPLICATION  OF  METHYl 
METHACRYLATE  WATER  EMULSIONS  FOR  PREPARING 
WOOD-PLASTICS  BY  RADIATION  PROCESSING.  Drevarsky 
Vyskum  17  (4):  231-245  [E.sk.ru.de.,  18  ref.  PR) 


Varga,  S.,  and  Piatrik,  M.  1971.  [PREPARATION  OF  POPLAR- 
WOOD  MODIFIED  WITH  STYRENE.]  Zb.  Prac  Chem.  Fak.  SVST 
109-117  [Sk.ru.de.,  5  ref.)  From  Abstract  Bulletin  of  the  Institute 
of  Paper  Chemistry  44,  2901 .  LTP. 

Wood  modified  with  styrene  had  substantially  reduced  water 
sorption  capacity,  and  the  curves  of  swelling  against  time  show  that 
the  styrene  treatment  slowed  down  the  rate  of  swelling  and  reduced 
the  maximum  swelling. 

844  ATTACK  BY  PLANT  ORGANISMS 

844.2 

Igmandy,  Z.,  and  Pagony,  H.  1966.  [DURABILITY  OF  WOOD  OF 
POPLAR  HYBRIDS  OF  THE  SECTION  AIGEIROS.)  Erdesz. 
Kutatas.,  Budapest  62  (1/3):  269-77.  [11  refs.  [Hu.ru.g.].] 
In  decay  tests  with  5  wood-destroying  fungi,  there  was  little 
difference  between  the  hybrid  Poplars  cvs.  'Regenerata',  'Serotina', 
'Marilandica',  'Robusta'  and  '1-214',  and  Populus  nigra  cv.  'H.  418', 
nor  between  heart\vood  and  sapwood.  Durability  was  uniformly 
low. 

845  ATTACK  BY  ANIMALS 

845.2 

Kervina,  L.  1967.  [HYLOTRUPES  BAJULUS:  ONE  OF  THE 
MOST  DANGEROUS  PESTS  OF  CONVERTED  TIMBER.]  Gozd. 
Vestn.  25  (1/2):  15-22.  (5  refs.  [Sloven.g.] .] 

845.3 

Repka,  P.,  Svecova,  M.,  and  Majek,  M.  1974.  [POSSIBILITIES  FOR 
THE  DRYING  AND  INDUSTRL\L  USE  OF  THICK  VENEER.] 
Drevo  29  (6):  169-172  -I- smries.  [Sk.ru.de.e.,  7  ref.  PR] 

847  DRYING  (SEASONING) 

Repka,  P.,  Ross,  R.,  and  Svecova,  M.  1973.  [THE  TECHNOLOGY 
OF  DRYING  THICK  PEELED  VENEER.]  [Publication,]  Statny 
Drevarsky  Vyskumny  Ustav  No.  2  8,  24  pp.  +  4  tab.  [Sk.e. de.ru.,  6 
ref.  TRADA] 

85  "GRADING"  OF  WOOD  AND  WOOD 
PRODUCTS 

852  DETECTION,  RECOGNITION  AND 
ASSESSMENT  OF  INJURIES  AND  DEFECTS 

Chovanec,  D.  1971.  [THE  INFLUENCE  OF  DISEASES  OF 
POPLAR  STANDS  ON  THE  QUALITY  OF  POPLAR  ROUND- 
WOOD.)  Zbornik  Vedeckych  Prac  Drevarskej  Fakulty  Vysokej 
Skoly  Lesnickej  a  Drevarskej  vo  Zvolene  87-98  [Sk.ru.de.,  9  ref.) 

Chovanec,  D.  1971.  [THE  INFLUENCE  OF  BRANCHINESS  ON 
THE  QUALITY  OF  POPLAR  ROUNDWOOD  FROM  UN  TENDED 
STANDS.)  Zbornik  Vedeckych  Prac  Drevarskej  Fakulty  Vysokej 
Skoly  Lesnickej  a  Drevarskej  vo  Zvolene  99-1  14  [Sk.ru.de.,  8  ref.] 

86  PULP  INDUSTRIES 

Chawla,  J.  S.,  and  Sharma,  A.N.  1972.  HARDWOODS  FOR 
PAPER.  Indian  Pulp  Pap.  26  (8/9):  116-118. 

861  PULP  AND  PAPER  MANUFACTURE.  TEXTILE 
AND  OTHER  CELLULOSE  DERIVATIVES 

Christensen,  K.,  Valtchev,  V.,  Christova,  E.,  Dimitrova,  L.,  and 
Neikova,  K.  1971.  BLEACHING  OF  VISCOSE  PULP  FROM 
POPLAR  WOOD.  Papir  a  Celuloza  26(12):  125-132  [E.,  8  ref.) 
From  Cellulosa  e  Carta  24  (4)  5  8-59.  It. 

Gives  comparative  data  on  the  chemical  properties  of  bleached 
sulphate  pulps  made,  by  various  procedures,  from  the  heartwood 
and  the  sapwood  of  Poplar  (Populus  'Regenerata'). 

Ginzel,  W.,  Saad,  S.  M.,  and  Stegmann,  G.  1969.  PREPARATION 
OF  SEMICHEMICAL  PULP  FROM  HARDWOOD  IN  AN  AL- 
KALINE OXIDISING  SOLUTION  CONTAINING  WATER  GLASS. 
Institute  of  Paper  Chemistry,  Appleton,  Wis.  [Transl.  from  Holz- 
forschung 23  (5):  152-63.) 

Meinecke,  A.  1972.  PRODUCTION  OF  BLEACHED  REFINER 
GROUNDWOOD  FROM  HARDWOODS.  Pulp  &  Paper  Magazine  of 
Canada  73  (7):  80-85  [E.,  8  ref.) 
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In  pilot-plant  tests,  with  different  impregnation  methods,  usable 
fibrous  pulps  were  produced  from  Populus  'Marilandica' and  Betula 
verrucosa. 

Ntkolova,  M.  1972.  (CHEMICAL  AND  TECHNOLOGICAL 
PROPERTIES  OF  POPULUS  REGENERATA  WOOD.]  Tseluloza 
Khartiya  3(3):  16-21.  (Bulg.,  13  ref.|  From  Abstract  Bulletin  of 
the  Institute  of  Paper  Chemistry  43,  7399.  LTP. 

Gives  data  for  sapwood  and  heartwood  of  trees  10,  IS,  and  20  years 
old  in  Bulgaria,  with  reference  to  suitability  for  the  manufacture  of 
dissolving  pulp. 

Nikolova,  M.  1973.  [DETERMINATION  OF  OPTIMUM  CONDI- 
TIONS FOR  AQUEOUS  PREHYDROLYSIS  OF  POPULUS 
REGENERATA  WOOD.)  Tseluloza  Khartiya  4  (3):  7-14  (Bulg.,  16 
ref.  I  From  Abstract  Bulletin  of  the  Institute  of  Paper  Chemistry  44, 
724S.  LTP. 

Optimum  conditions  were  a  water  :  chip  ratio  of  4  :  1 ,  temperature 
I  70°  C,  and  a  time  sufficient  to  increase  the  prehydrolysate  acidity 
to  14  cm3  0.1  NNaOH/10  cm^. 

Nikolova,  M.,  Vulchev,  V.,  Draganova,  R.,  and  Khristova,  E.  1971. 
[MANUFACTURE  AND  BLEACHING  OF  VISCOSE-GRADE 
PULP  FROM  POPLAR  WOOD.)  Tseluloza  Khartiya  2  (4):  4-7 
[Bulg.,  6  ref.]  From  Abstract  Bulletin  of  the  Institute  of  Paper 
Chemistry  42,  1 1320.  LTP. 

Pulp  yield  was  42.6%  from  sapwood  and  43.7%  from  heartwood. 
Both    types  of  pulp   were  suitable  for  the  production   of  viscose 


(except    that    the  pentosan    content   of  the  heartwood  pulp   was 
slightly  too  high). 

862  COMPOSITE  MATERIALS  MADE  WHOLLY  OR 
PARTLY  OF  WOODY  MATTER 

Kehr,    E.,    and    Schilling,   W.    1965.    [STUDIES   ON    THE    SUIT 
ABILITY  OF  VARIOUS  SPECIES  AND  CATEGORIES  OF  WOOD 
FOR    PARTICLE-BOARD    MANUFACTURE.    7.    OAK,    ASPEN 
POPLAR,  HORNBEAM,  ELM,  AND  LARCH,  WITH  SPRUCE  AND 
SCOTS  PINE  FOR  COMPARISON.)   Holztechnol.,  Dresden  6(4) 
225-32.  27  refs.  (G.g.ru.e.j  P.R. 
Discusses  certain  manufacturing  and  strength  characteristics  of  some-  'S^' 
or  all  of  the  above  species  when  used  in  one-  and  three-layer  boards'  It 
made  with  urea-formaldehyde. 

Sattler,  H.   1965.  [THE  EFFECT  OF  SOME  WOOD  PROPERTIES!  tf 
ON    THE   MANUFACTURE  OF  CEMENT-BOUND  WOOD-WOOL   »B 
BUILDING  SLABS.]    Holztechnol.,  Dresden   6  (4),  (265-8).  8  refs. 
[G.g.ru.e.]  P.R. 

863  WOOD  HYDROLYSIS 

Brabec,  J.,  and  Szalai,  P.   1973.  (CHARACTERISTICS  OF  HARD 
WOOD   PREHYDROLYZATES.]    Vyskum.   Prace   Odboru   Papiera 
Celulozy   No.    18,  V  S7-V   60   (Sk.e.de.ru.,  7  ref.)    From  Abstract 
Bulletin  of  the  Institute  of  Paper  Chemistry  44,  12111.  LTP 
Weight  loss  was  highest  in  Hornbeam,  Birch  and  Beech,  and  lowest  .,r 
in  Alder  and  Poplar.  j    .. 
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9  FORESTS  AND  FORESTRY 
FROM  THE  NATIONAL  AND  INTERNATIONAL  POINTS  OF  VIEW 

90  GENERAL 

Wolterson,  J.  F.  1974.  (POPULUS  NIGRA  IN  THE  NETHER- 
LANDS.] Populier  11  (2,3):  33-36,  52-55.  (Du.] 

97  INTERNATIONAL  FOREST  POLICY  AND 
OTHER  INTERNATIONAL  COLLABORATION 

Curro,  P.,  and  Sertmehmetoglu,  Z.  1965.  SUR  LA  CON- 
NAISSANCE  DU  POPULUS  NIGRA.  12th  Sess.  FAO/CIP,  Teheran. 
[Turk.] 

P.  ROBUSTA  TO  P.  SUKASHEWI 

1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


11  SITE  FACTORS:  CLIMATE,  SITUATION, 
SOIL,  HYDROLOGY 


Burg,  J.  van  den.  1972.  (MINERAL  NUTRITION  OF  POPULUS 
'ROBUSTA'.]  Internal  Report  nr.  7,  Forest  Research  Station, 
Wageningen.  [Du.j 

16  GENERAL  BOTANY 

160  PLANT  CHEMISTRY 

Chardenon,  J.  1967.  (STUDYING  THE  GASEOUS  EMANATIONS 
OF  VARIOUS  POPLAR  ORGANS.)  Bull  Serv.  Cult.  Etud.  Peuplier 
et  Saule,  Paris  (1/2),  (59-60).  (F.) 

Hewett,  E.  W.,  and  Wareing,  P.  F.  1973.  CYTOKININS  IN  POPU- 
LUS X  ROBUSTA  SCHNEID:  A  COMPLEX  IN  LEAVES.  Planta 
112  (3):  225-233  [  E.,  23  ref.  OBD  ] 

Hewett,  E.  W.,  and  Wareing,  P.  F.  1973.  CYTOKININS  IN  POPU- 
LUS X  ROBUSTA  (SCHNEID);  LIGHT  EFFECTS  ON  EN- 
DOGENOUS LEVELS.  Planta  114(2):   119-129  (E.,  26  ref.  OBD] 


Reports  experiments  with  mature  leaves  on  1 -year-old  cuttings  and 
potted  seedlings,  and  on  detached  leaves,  showing  that  the  cytokinin 
contents  increase  transiently  after  short  periods  of  exposure  to  red 
light. 

Hewett,  E.  W.,  and  Wareing,  P.  F.  1973.  CYTOKININS  IN  POPU- 
LUS X  ROBUSTA:  QUALITATIVE  CHANGES  DURING 
DEVELOPMENT.  Physiologia  Plantarum  29(3):  386-389  (E.,  13 
ref.) 

Total  cytokinin  activity  and  diversity  were  greatest  in  expanding 
leaves.  The  amount  and  number  of  cytokinins  decreased  with  age. 


161  PHYSIOLOGY 

Hewett,  E.  W.,  and  Wareing,  P.  F.  1973.  CYTOKININS  IN  POPU 
LUS  X  ROBUSTA:  CHANGES  DURING  CHILLING  AND  BUD 
BURST.  Physiologia  Plantarum  28  (3):  393-399  (E.,  38  ref.) 
Amounts  of  cytokinin  were  not  detectable  in  Dec.  and  Jan.,  but 
parallel  increases  occurred  in  the  sap  and  buds  during  Feb.  and 
March  in  both  types  of  material. 

Parkhurst,  D.  F.,  and  Gates,  D.  M.  1966.  TRANSPIRATION  RE- 
SISTANCE AND  ENERGY  BUDGET  OF  POPULUS  SARGENTII 
LEAVES.  Nature,  Lond.  2  1  0  (5032):  1  72-4.  1  ref. 
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Vasil'eva,  N.  P.    1970.   |COMFARATlVH  CHARACIERIS  flCS  OF 

thp:  growth  and  certain  endogenous  grow  ih  regu- 
lators OF  POFULUS  SUAVEOLENS  OF  DIFFERENT  GEO- 
GRAPHICAL ORIGIN.  |  Fiziol.  Rast.  17(6):  1  209-1  6.  (  Ru.e.,  20 
refs.  A. P.B.I 

Gives  details  of  the  phenology,  height  growth,  and  growth  regulators 
of  J 1  clones  of  P.  suaveolens  from  various  parts  of  its  natural  range 
(47-68°  N.  and  1  09-160°  E.  j  when  grown  in  the  Moscow  region. 

164  MORPHOLOGY 

Belostokov,  G.  P.  1965.  [ANATOMICAL  STRUCTURE  OF  THE 
PERICARP  OF  CERTAIN  WOODY  PLANTS.]  Nauc.  Dokl.  Vyss. 
Skoly  (Biol.  Nauki)  (4),  (1  14-9).  19refs.  [Ru.|  N.L.L. 

-Smith,  N.  G.,  and  Wareing,  P.  F.  1972.  THE  DISTRIBUTION  OF 
LATENT  ROOT  PRIMORDIA  IN  STEMS  OF  POPULUS  X 
ROBUSTA,  AND  FACTORS  AFFECTING  THE  EMERGENCE  OF 
PREFORMED  ROOTS  FROM  CUTTINGS.  Forestry  45  (2): 
197-209  |E.,  20  ref.| 

165PHYLOGENY,  EVOLUTION.  HEREDITY, 
GENETICS  AND  BREEDING,  VARIATION 

165.3/.7 

Chira,  E.,  and  Biflikova,  K.  1972.  [CONTROL  OF  POLLEN 
STERILITY  AND  STUDY  OF  THE  DEVELOPMENT  OF  POLLEN 
WITH  MORE  THAN  THE  HAPLOID  CHROMOSOME  NUMBER  IN 
POPULUS  'ROBUSTA'.I  Lesnictvi  18(6):  551-565.  [Sk.ru.e.de.f., 
25  ref.l 

Pollen  sterility  was  attributed  to  alternating  above-  and  below-zero 
temperatures  (-h  19.2'  C  and  -4.4°  C).  For  producing  viable  pollen 
grains  with  more  than  the  haploid  number  of  chromosomes, 
short-term  temperatures  of  -i-30  to  -I-40F'  C  were  best. 

Crawford,  D.J.  1974.  A  MORPHOLOGICAL  AND  CHEMICAL 
STUDY  OF  POPULUS  ACUMINATA  RYDBERG.  Brittonia  26  (1): 
74-89.  [E.,  36  ref.l 

Jones,  A.  G.,  and  Seigler,  D.  S.  1974.  POPULATIONAL  OBSERVA- 
TIONS AND  FLAVONOID  DATA  IN  SUPPORT  OF  HYBRID 
STATUS  FOR  POPULUS  ACUMINATA  RYDBERG.  [Abstract]. 
American  Journal  of  Botany  61  (5,  Suppl.^:  45.  [E.,  OBD] 

165.41 

Horgan,  R.,  Hewett,  E.  W.,  Purse,  J.  G.,  and  Wareing,  P.  R.  1973.  A 
NEW  CY TOKININ  FROM  POPULUS  ROBUSTA.  Tetrahedron  Lett 
30:  2827-2828. 

165.52/53 

Vasil'eva,  N.  P.  1971.  JSOME  ENDOGENOUS  GROWTH  REGU- 
LATORS IN  POPLARS.]  Lesoved.  (3),  (49-59).  (Ru.e.,  31  rets.) 


168  HISTOLOGY 

Belostokov,  G.  P.  1966.  [STRUCTURE  OF  THE  CONDUCTING 
SYSTEM  OF  SEEDLINGS  OF  BROADLEAVED  SPIXIIS  WITH 
EPIGEAL  GERMINATION.]  Bot.  Z.  51  (5):  705-lb,  |41  rets. 
|Ru.].] 


17  SYSTEMATIC  BOTANY 

176.1  DICOTYLEDONEAE 

Broekhuizen,  J.T.  M.  1964.  [THE  PROBLEM  OF  'ZKELAND'I 
Populier,  Wageningen  1  (1):  6-7.  [Du.] 

Rohmeder,  E.  1965.  [POPULUS  'BACHELIERF  AND  I'OPUl  US 
'VERNIRUBENS'  DON'T  EXIST.]  Repr.  from  Deuistlie  Bauni- 
schule,  Aachen  (7),  (190-5).  [  11  refs.  [G.g.].] 

Draws  attention  to  the  work  of  R.  Muller  in  unruwtliiig  the 
confusion  in  the  naming  of  the  hybrid  Black  Poplars. 

Steenackers,      V.      1964.      [THE      CLONES      OF     Pt^rULUS      X 
ROBUSTA.]  Populier,  Wageningen  1  (3):  5-6.  [Du.| 
Compares  Belgian  data  on  taxonomic  features,  resistatu\-  to  disease, 
and  growth  rates  of  'Robusta'  {Belgian  'Red  Robusta  ')  and   /.eclund  ' 
('Green  Robusta'). 


18  PLANT  ECOLOGY 

181  MODE  OF  LIFE,  AUTECOLOGY.  SILVICULTURAL 
CHARACTERS  OF  TREES 

181.2 

Pieters,  G.  A.  1974.  [THE  GROWTH  OF  SUN  AND  SHADE 
LEAVES  OF  POPULUS  EURAMERICANA  "ROBUSTA"  IN  RE- 
LATION TO  AGE,  LIGHT  INTENSITY  AND  TEMPERATURE.) 
Wageningen,  Veenman  and  Zonen,  107  p.  illus. 

181.31 

Braun,  H.J.  1971.  [A  METHOD  FOR  STUDYING  THE  WATER 
CONSUMPTION  OF  WOODY  PLANTS.  II.  RESULTS  OF  EX- 
PLORATORY TESTS.]  Forstwiss.  Cbl.  90(5):  319-28.  [De.e.,  2 
ref.l 

Braun,  H.J.  1973.  [TREES  AND  THEIR  ENVIRONMENT.! 
Allgemeine   Forst-  und  Jagdzeitung  144  (3):  60-62  [De.e.f.,  4  ref.  j 

Braun,  H.J.,  and  Schmidt,  P.  1973.  [THE  PRODUCTIVITY  OF 
WATER  CONSUMPTION  BY  TREES.]  Zeitschrift  fur  Ptlanzen- 
physiologie  70  (3):  270-275  (De.e.,  6  ref.  OBD] 

Miroshnichenko,  Yu.  M.  1972.  (THE  AMOUNT  OF  WATER  IN 
LEAVES  OF  DESERT-STEPPE  AND  INTRODUCED  PLANTS  IN 
THE  GOBI,  MONGOLIA. [  Ekologiya  (1),  (37-44).  [Ru.,  6  ref. 
NLLI 


181.32/.34 

Garbaye,  J.  1974.  [AN  EXAMPLE  OF  LIMITING  ECOLOGICAL 
CONDITIONS  FOR  POPULUS  'ROBUSTA':  THE  OLD  PLAN- 
TATIONS AWAY  FROM  VALLEYS  ON  CLAYEY  SOILS  IN 
LORRAINE. [  Revue  Forestiere  Francaise  26(4):  289-293  [F.] 

Pantos,  D.  T.  1972.  JSTUDY  OF  THE  GROWTH  AND  NUTRIENT 
UPTAKE  OF  POPULUS  'ROBUSTA'  GROWN  FROM  CUT- 
TINGS.] Erdeszeti  es  Faipari  Egyetem  Tudomanyos  Kozlemenyei 
No.  1/2,  23-37  [Hu.ru.e.de.,  7  ref.[ 

Results  showed  that  a  rich  supply  of  nutrients,  especially  NP,  in  the 
first  2-4  months  is  critical  for  the  development  of  roots  and  for 
survival.  Shoot  growth  remains  slow  until  a  dense  root  system  has 
developed,  despite  rapid  uptake  of  nutrients. 

Rahteenko,  I.  N.,  and  Kocanovskij,  S.  B.  1965.  [VHALHY  OF 
ROOT  SYSTEMS  OF  WOODY  PLANTS  IN  RELATION  TO 
AERATION  CONDITIONS.]  Fiziol.  Ra.st.  12  (4):  597-605.  9  refs. 
[Ru.ru.e.]  A.P.B. 

Smilde,  K.  W.  1973.  PHOSPHOROUS  AND  MICRON  UTRIENT 
.METAL  UPTAKE  BY  SOME  TREE  SPECIES  AS  AFFECTED  BY 
PHOSPHATE  AND  LIME  APPLIED  TO  AN  ACID  SANDY  SOIL. 
Plant  and  Soil  39  (1):  131-148  ]E.,  27  ref.] 

It  is  concluded  that  internal  plant  tolerance  is  more  important  than 
exclusion  mechanisms  in  neutralizing  the  effects  of  toxic  concen- 
trations of  Zn  and  possibly  Fe  in  the  soil. 

Stoneman,  D.  L.  1967.  SOIL  -  COTTONWOOD  RELATIONSHIPS 
IN  SHELTERBELTS  OF  THE  CENTRAL  PLATTE  RIVER 
VALLEY  IN  NEBRASKA.  Abstr.  of  thesis,  in  Dissert.  Abstr.  28B 
(2):  433-4.  (O.R.S.] 

181.36 

Hallik,   J.    1973.   [DEVELOPMENT  OF  THE   ROOT  SYSTEM  OF 
PLANTATIONS     ON      LEVELLED     OIL-SHALE     WORKINGS.] 
Metsanduslikud  Uurimused  10,  186-199  (Ee.ru.e.,  10  ref.] 
Some   data   are   given    on    the  root  systems  in   one  plantation   of 
Populus  suaveolens. 


181.5 

Nccaev,  A.  P.  1967.  [REGENERATION  OF  SALICACEAF  BY 
SEED  ON  I  HE  PEBBLE  BEDS  OF  THE  BUREYA  RIVER 
[SOVIFI  1  AK  EAST].]  Lesoved.,  Moskva  (1),  (54-63).  [27  refs. 
[Ru.e. 1. 1 

Successful  regeneration  was  observed  only  when  the  lime  oj  seed 
dispersal  coincided  with  a  low  water  level. 
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187  VEGETATION  TYPES 


Gesink,  R.  W.,  Tomanek,  G.  W.,  and  Hulett,  G.  K.  1970.  A 
DESCRIPTIVE  SURVEY  OF  WOODY  PHREATOPHYTES 
ALONG  THE  ARKANSAS  RIVER  IN  KANSAS.  Transactions  of 
the  Kansas  Academy  of  Science  73  (1):  SS-69  (E.,  19  ref.  NLL] 

Lindauer,  I.  E.  1967.  ECOLOGY  OF  PHREATOPHYTES  ON  THE 
ARKANSAS  RIVER  IN  SOUTHEASTERN  COLORADO.  Abstr.  in 


Journal    of    the    Colorado-Wyoming    Academy    of   Sciences, 
Collins  5  (8),  (65).  (N.L.L.] 


Fort 


Saga,  V.  S.  1966.  [THE  MAIN  ASSOCIATIONS  OF  THE  POPLAR? 
FORESTS  OF  THE  BUREYA  FLOODPLAIN.]  Lesn.  Z., 
Arhangel'sk  9  (1):  47-50.  [Ru.| 

Gives  notes  on  the  composition,  mensurational  data,  etc.  of  10 
types  of  Poplar  associations  (mostly  pure  Populus  suaveolens)  in  this 
part  of  the  Soviet  Far  East. 


2  SILVICULTURE 


23  REGENERATION  AND  FORMATION  OF 
STANDS 

232  ARTIFICIAL  REGENERATION 

232.13 

Werner,  H.,  and  Dagenbach,  H.  1965.  (THE  GROWTH  OF 
POPULUS  'ROCHESTER'  IN  SHADED  STREAM-VALLEYS.] 
Mitt.  Ver.  Forstl.  Standortskunde  ForspflZucht.  No.  15,  (56-64).  5 
refs.  [G.e.] 

232.323 

Sun,  S.  H.  1964.  |  A  STUDY  OF  THE  AMOUNT  OF  SEED  AND 
THE  WIDTH  OF  SOWING  IN  STRIPS  FOR  POPULUS  SIMONII.) 
Sci.SUvae,  Peking  9  (3):  246-52.  [19  refs.  [Chin.]  N.L.L. ] 
A  formula  is  given  from  which  the  required  seed  weight  for  a  given 
area  is  derived  for  the  range  of  sowing  densities  recommended, 
taking  into  account  purity,  weight  and  germinative  capacity. 

232.325 

Papp,  L.  1968.  [SHOOT  PRUNING  OF  LARGE  POPLAR  PLANT- 
ING STOCK.]  Hung.  For.  sci.  Rev.  (122-30).  [G.j 
A  study  of  Populus  X  robust  a. 

232.328 

Mgaloblishvili,  S.  V.  1972.  [[PROPAGATION  OF]  POPULUS 
RUBRINERVA  [BY  CUTTINGS.].]  Subtropicheskie  Kul'tury  No. 
4  (142-144).  [Ru.] 

Smith,  N.  G.,  and  Wareing,  P.  F.  1971.  THE  EFFECT  OF 
GRAVITY  ON  ROOT  EMERGENCE  FROM  CUTTINGS  OF  SOME 
TREE  SPECIES.  Forestry  44  (2):  177-187.  [18  ref.) 

Smith,  N.G.,  and  Wareing,  P.  F.  1972.  THE  ROOTING  OF 
ACTIVELY  GROWING  AND  DORMANT  LEAFY  CUTTINGS  IN 
RELATION  TO  ENDOGENOUS  HORMONE  LEVELS  AND 
PHOTOPERIOD.  New  Phytologist  71  (3):  483-500  +  1  pi.  [E.,  44 
ref.  OBD] 

Under  a  long-day  regime,  the  rooting  ability  of  the  cuttings  declined 
during  the  summer  until  mid-Aug.  This  was  correlated  with  a  decline 
in  content  of  an  auxin  having  the  Rp  of  I  A  A. 

Smith,  N.  G.,  and  Wareing,  P.  F.  1972.  ROOTING  OF  HARDWOOD 
CUTTINGS  IN  RELATION  TO  BUD  DORMANCY  AND  THE 
AUXIN  CONTENT  OF  EXCISED  STEMS.  New  Phytologist  71  (1): 
63-80  +  1  pi.  [E.,  34  ref.  OBD] 

232.41 

Marcet,  E.  1973.  [PLANTING  POPLARS  WITHOUT  BRANCHES.] 
Schweizerische  Zeitschrift  fur  Forstwesen  124(2):  92-104  +  6 
photos.  [De.f.,  5  ref.] 


In   a    comparative   study    with    1    +    2  rooted  Populus  'Robusta', 
removal  of  all  branches  immediately  after  planting  improved  height] 
and  diameter  growth  in  the  first  growing  season.  Crown  develop- 
ment as  regards  number  and  size  of  branches  and  quantity  of  foliage 
was  also  superior. 


232.42 


Pantos,  G.,  and  Pantos,  D.  T.  1971.  [THE  INFLUENCE  OF 
FERTILIZING  ON  THE  GROWTH  OF  POPULUS  'ROBUSTA'.] 
Erdeszeti  es  Faipari  Egyetem  Tudomanyos  Kozlemenyei  No.  1/2, 
5-21  (Hu.ru.e.de.,  7  ref.] 

The  most  effective  fertilizer  combination  was  NP  (200  kg/ha  each  of 
NH^NOj  and  superphosphate). 


232.43 

Szodfridt,  I.  1972.  [COMPREHENSIVE  EVALUATION  OF 
SPACING  EXPERIMENTS  WITH  POPULUS  'SEROTINA'  AT 
TOLNASZIGET.  ]  Kiserletugyi  Kozlemenyek  Erdogazdasag  es 
Faipar,  D  63(1/3):  29-46.  [Hu.]  From  Hungarian  Agricultural 
Review  22,  698.  CGB. 

The  main  conclusions  are  that:  height  is  not  influenced  by  spacing; 
mean  diameter  increases,  but  growing  stock  decreases,  with  wider 
spacing. 

233  AFFORESTATION 

Harabin,  Z.,  and  Klein,  T.  1973.  [GROWTH  AND  DEVELOPMENT 

OF  TREES  ON  A  SLAG  HEAP.]  Sylwan  117  (1):  63-69.  (Pol.ru.e., 

1  ref.] 

After    7  growing  seasons,  Populus   'Serotina'  has  the   best  height 

growth,     followed     by    Robinia     pseudoacacia    and    then    Alnus 

glutinosa. 

237  AMELIORATION  OF  FOREST  SITES 

Spirchez,  Z.  1974.  [THE  APPLICATION  OF  NITROGENOUS 
FERTILIZERS  IN  FOREST  PLANTATIONS  ON  THE  SANDS  OF 
NW  RUMANIA.]  Revista  Padurilor  -  Industria  Lemnului,  Silvi- 
cultura  si  Exploatarea  Padurilor  89  (1):  17-20  [Ro.] 
The  largest  %  increases  in  yield  relative  to  controls  were  obtained  in 
the  first  7  years  or  so,  and  an  important  advantage  is  the  economy 
resulting  from  more  rapid  canopy  closure. 

26  COMBINATIONS  OF 
FORESTRY  WITH  AGRICULTURE 

265  STRIPS  OR  LINES  AT  ROAD,  RAIL  AND 
CANAL  SIDES,  ETC.;  HEDGEROW  TREES 

Jovkovic,  B.,  and  Curie,  R.  1974.  [CULTIVATION  OF  POPLAR  IN 
HILLY  AND  MOUNTAINOUS  COUNTRY.]  Topola  18(100/101): 
81-82.  [Sh.e.] 


3  WORK  SCIENCE.  HARVESTING  OF  WOOD: 
LOGGING  AND  TRANSPORT.  FOREST  ENGINEERING 


Pagony,  H.  1973.  [THE  IMPORTANCE  FOR  FORESTRY  OF  THE 

CONTROLLED  DECAYING  OF  STUMPS.]   Erdo  22  (9):  407-409. 

[Hu.ru.e.] 

Describes   trials  in  Hungary   of  stump  inoculation   with  Pleurotus 

ostreatus.   Stumps  of  Populus  'Robusta'  inoculated  in    the  spring 

produced  fruiting  bodies  the  same  autumn  and  were  easily  cut  with 


a  knife  in  the  second  year;  heavier  hardwoods  decayed  more  slowly, 

Szecska,  D.  1972.  [HYDRAULIC  SHEARS  FOR  THE  CLEANING 
OF  YOUNG  CONIFER  STANDS.]  Erdo  21  (5):  232-234. 
[Hu.ru.e.] 
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4  FOREST  INJURIES  AND  PROTECTION 


42  INJURIES  FROM  IIMORGAIMIC  AGENCIES 
j  (EXCLUDING  FIRE) 

422  TEMPERATURE  INFLUENCES.  INSOLATION 

Keresztesi,  B.,  and  Pagony,  H.  1973.  [DAMAGE  CAUSED  BY 
EARLY  FROST  IN  MIXTURES  OF  ROBINIA  PSEUDOACACIA 
WITH  POPLARS.)  Erdo  22  (8):  366-371  [Hu.ru.e.] 
Tissues  round  the  buds  and  lateral  shoots  were  most  severely 
damaged  in  both  species,  forming  cankers  encircling  the  shoot  bases. 
Clear  felling  is  recommended,  with  regeneration  to  Robinia  coppice. 

Marcu,  G.,  Papadopol,  C.  S.,  and  Pirvu,  E.  1970.  [STUDIES  ON 
THE  RESISTANCE  TO  FLOODING  OF  PLANTATIONS  OF 
POPULUS  'ROBUSTA,  HIRSOVA,  CLONE  R-16',  IN  THE  FIRST 
YEAR  AFTER  PLANTING.]  Stud.  Cere.  Inst.  Cere.  Silvice  27  (2): 
371-82.  [Ro.f.de.,  10  ref.) 

There  was  a  significant  positive  correlation  between  damage  and 
duration  of  flooding.  The  number  of  severely  damaged  plants 
reached  50%  after  75  days'  flooding;  10%  had  died  during  90  days 
of  flooding,  and  all  were  dead  after  130  days. 

44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 

443.6  FUNGI  ANDBACTERIA 

Mocanu,  V.,  and  Tanase,  I.  1968.  (THE  DYNAMICS  OF  NUCLEIC 
AND  AMINO  ACIDS  IN  THE  BARK  OF  POPLARS  (POPULUS 
'ROBUSTA  R20')  ATTACKED  BY  DOTHICHIZA  POPULEA.] 
Phytopath.  Z.  63  (3):  267-71.  [9  refs.  [F.t.g.e.]  O.R.S.] 
There  was  a  marked  reduction  in  free  and  bound  amino  acids  in 
bark  infected  with  both  D.  poputea  and  Cytospora  sp. 

Ride,  M.  1964.  [THE  RISK  OF  A  RECRUDESCENCE  OF 
BACTERIAL  CANKER  OF  POPLAR.]  Rev.  for.  franc.  16(4): 
302-5.  [F.] 


Tanase,  I.,  and  Mocanu,  V.  1968.  [BIOCHEMICAL  MODIFICA- 
TIONS INDUCED  IN  POPULUS  (P.  'ROBUSTA  Rj^')  BY 
DOTHICHIZA  POPULEA.]  Phytopath.  Z.  63(3):  259-66.  [14  refs 
[F.f.g.e.]  O.R.S.] 


Veldeman.  R.  1971.  CHALAROPSlS  SP.',  A  NEW  PARASITIC 
FUNGUS  ON  POPLAR,  THE  CAUSE  OF  BARK  LESIONS.  Meded. 
Fac.  Landbouw.  Gent  36  (3):  1001-5.  [E..  CGB| 
It  is  concluded  that  C.  populi  is  the  causal  agent  of  the  hark  necrosis 
of  Poplars  known  as  'trunk  scab  disease',  'Braunfleckengrind',  etc., 
and  is  a  typical  cambium  killer. 

45  DAMAGE  BY  ANIMALS 

453  INSECTS 

Luitjes,  J.  1973.  [THE  EFFECT  OF  DEFOLIATION  BY 
LEUCOMA  SALICIS  ON  THE  GROWTH  OF  POPLAR.]  Neder- 
lands  Bosbouw  Tijdschrift  45  (2):  45-53.  [NLe.] 

Nef,  L.  1971.  [INFLUENCE  OF  CHEMICAL  AND  MICROBIAL 
INSECTICIDES  ON  A  POPULATION  OF  STILPNOTIA 
(LEUCOMA)  SALICIS  AND  ITS  PARASITES.]  Z.  angew.  Ent. 
69  (4):  357-67.  [F.de.,  16  ref.  OH] 

DDT  caused  immediate  massive  mortality  hut  greatly  reduced  the 
parasite  population.  Bacillus  thuringiensis  was  nearly  as  effective  as 
DDT  and  killed  relatively  few  parasites.  Virus  (Borrelinavirus  sp.) 
had  little  immediate  effect  on  the  pest  or  parasites  but  significantly 
reduced  the  weight  and  fecundity  of  adult  9s  and  the  viability  of  the 
eggs;  its  ecological  effect  may  therefore  he  long-lasting. 

Pascovici,  V.  1973.  [CLOSTERA  (PYGAERA)  ANASTOMOSIS,  A 
SERIOUS  DEFOLIATOR  OF  UNTHRIFTY  PURE  POPLAR 
PLANTATIONS.)  Revista  Padurilor  88(6):  308-311.  [Ro.,  7  ref.) 
Reports  P.  anastomosis  as  the  cause  of  100%  defoliation  of  200  ha 
of  8-year-old  Populus  'Robusta  R-18'  (P.  'Hirsova')  near  lasi, 
Rumania,  in  1972, 


5  FOREST  MENSURATION 


56  INCREMENT;  DEVELOPMENT  AND  STRUCTURE 
OF  STANDS 

Halupa,  L.  1969.  [THE  GROWTH  PATTERN  OF  POPULUS 
'ROBUSTA'  ON  THE  ACID  SANDY  SOILS  OF  HUNGARY.) 
Erdesz.  Kutatas.  65  (1):  65-70.  (G.,  4  refs.) 


Halupa,  L.  1973.  (THE  COURSE  OF  GROWTH  OF  POPULUS 
'ROBUSTA'  IN  THE  NYIRSEG  REGION  (OF  HUNGARY].] 
Erdesz.  Kutatas.,  Budapest  63(1/3):  81-94.  [15  refs. 
(Hu.hu.ru. g.  I .) 

Stem  analyses  in  37  stands  aged  )  20  years  indicated  that  height  and 
diameter  growth  culminated  between  3  and  5  years,  declining  first 
rapidly  to  10-13  years,  and  thereafter  slowly  (height)  or  not  at  all 
(diam.l. 


Lemoine,  B.  1969.  [SOME  PLANTATIONS  OF  POPULUS 
'ROBUSTA'  IN  THE  GARONNE  VALLEY.)  Rev.  for.  franc. 
21  (6):  568-70.  (F.,  1  ref.) 

Ratzel,  K.  1969.  [YIELD  OF  POPULUS  'ROBUST.'V'  IN  PURE 
CLOSED  STANDS.)  Allg.  Forst-  u.  Jagdztg.  140(11):  239-50. 
[G.e.f.,  13  refs.) 

Ratzel,  K.  1971.  ERTRAGSTAFEL  FUR  DIE  ROBUSTA-PAPPEL 
IM  GESCHLOSSENEN  REINBESTAND.  Holzzucht,  Reinbek 
25  (1  ):  4-6.  [  1  graph.  Darst.,  2  Tab.,  1  Lit.  Ang.) 

Szodfridt,  I.   1969.   [YIELD  OF  POPULUS  'ROBUSTA'  STANDS 
IN  HUNGARY.)  Erdesz.  Kuiatas.  65  (1):  103-8.  (G.) 
Discusses  (with  extracts)  a  new  yield  table  based  on  200  plots  in 
various  parts  of  Hungary. 


8   FOREST  PRODUCTS  AND  THEIR   UTILIZATION 


81  WOOD  AND  BARK:  STRUCTURE  AND 
PROPERTIES 

811  STRUCTURE.  IDENTIFICATION 

Anonymous.  1968.  (ANATOMICAL  RESEARCH  ON  DIMEN- 
SIONS OF  LIBRIFORM  FIBRES  IN  BRANCHWOOD  OF  A 
'ROBUSTA'  POPLAR.)  Report  H  68-143  Houtinstituut  TNO 
(Forest  Products  Research  Institute  TNO),  Delft.  (Du.) 

811.1 
Suss,    H..    and    Muller-Stoll,    W.  R.    1970.    (CHANGES    IN    CELL 


DIMENSIONS  AND  IN  PERCENTAGE  OF  WOOD  ELEMENTS  IN 
DIFFUSE-POROUS  WOODS  WITHIN  ONE  GROWTH  PERIOD.) 
Holz  Roh-  u.  Werkstoff  2  8  (8):  309-17.  [G.e.,  17  refs.  P.R.) 
The  size  of  cells  and  distribution  of  wood  elements  exhibit  regular 
variations  within  one  growth  ring,  but  the  pattern  differs  between 
different  woods. 

811.2 

Ueda,  K.  1973.  [STUDIES  ON  THE  MECHANICAL  PROPERTIES 
OF  REACTION  WOODS.  REPORT  2.  THE  ELASTIC 
CONSTANTS  OF  ICHO  (GINKGO  BILOBA  L.),  YAMANARASHI 
(POPULUS    SlEBOLDIl   MIQ.)   AND   YACHIDAMO   (FRAXINUS 
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MANDSHURICA  VAR.  JAPONICA  MAXIM.).]  Bulletin  of  the 
College  Experiment  Forests,  Hokkaido  University  30  (2):  379-388. 
('   "">     3ref.l 

812  PHYSICAL  AND  MECHANICAL  PROPERTIES 

Siek,  M.  1972.  [SOME  PHYSICAL  AND  MECHANICAL  PROPER- 
TIES OF  POPLAR  WOOD.)  Sylwan  116  (3):  43-46  +  4  tab.,  1  fig. 
[Pol.ru.e.,  6  ref.] 

Gives  tabulated  and  graphical  data,  indicating  that  the  properties  of 
wood  of  Populus  'Serotina'  trees  18  and  27  years  old  grown  in 
Poland  did  not  differ  significantly. 

813WOOD  CHEMISTRY 

Milishkevich,  Ya.  G.,  and  Reznikov,  V.  M.  1972.  [INVESTI- 
GATION OF  THE  LIGNIN  OF  POPULUS  'ROBUSTA'.]  Khimiya 
Drevesiny  No.  12,  17-20.  [  Ru.,  14  ref.  NLL| 

Gives  results  of  a  study  of  the  composition  of  milled  wood  lignin 
obtained  from  a  30-year-old  tree. 

814  NATURAL  DURABILITY.  OLD  WOOD. 
FOSSILIZED  WOOD 

Hedley,  M.  E.,  and  Foster,  J.  B.  1972.  MODIFIED  SOIL/BLOCK 
TECHNIQUE  FOR  ASSESSING  WOOD  DECAY.  New  Zealand 
Journal  of  Forestry  Science  2  (2):  237-248  [E.,  11  ref.) 


815  EFFECT  OF  GROWTH  FACTORS  ON  STRUCTURE 
AND  PROPERTIES 

Sachsse,  H.  1974.  [OCCURRENCE  AND  SPATIAL  DISTRIBU- 
TION OF  'DIRECTIONAL  TISSUE'  IN  THE  ROOTWOOD  OF 
POPULUS  'ROBUSTA'.l  Holz  als  Roh-  and  Werkstoff  32(7): 
263-269  [De.e.,  12  ref.  PR| 

Roots  of  three  young  Poplar  trees  that  were  subjected  to  an  upward 
bending  stress  developed  on  the  upper  half  of  the  cross-section 
'directional  tissue'  ['d.t. ']  in  a  manner  analogous  to  the  production 
of  tension  wood  in  shoots  above  the  ground. 


83  TIMBER  MANUFACTURING  INDUSTRIES  AND 
PRODUCTS 

Anonymous.  1966.  [INVESTIGATION  INTO  THE  PROCESSING 
OF  POPULUS  'ROBUSTA'  WOOD  IN  A  MATCH  FACTORY  AND 
IN  A  SAWMILL.)  Report  H  66-140  Houtinstituut  TNO  (Forest 
Products  Research  Institute  TNO),  Delft.  [Du.] 

Anonymous.  1968.  [INVESTIGATIONS  ON  THE  UTILIZATION 
OF  POPULUS  'ROBUSTA'  WOOD  IN  A  MATCH  FACTORY  AND 
IN  A  SAWING  MILL-l  Report  H  68-174  Houtinstituut  TNO 
(Forest  Products  Research  Institute  TNO),  Delft.  |Du.| 


84  PRESERVATION  AND  OTHER  TREATMENTS 

TO  IMPROVE  THE  PROPERTIES  OF  WOOD. 

DAMAGING  INFLUENCES 

Koberle,  M.,  and  Durisova,  V.  1972.  [CONTACT  DRYING  OF 
POPLAR  [POPULUS  'ROBUSTA']  SAWN  TIMBER.]  Drevarsky 
Vyskum  17  (2):  47-62.  [Sk.ru.de.e.,  4  ref.] 


\ 


86  PULP  INDUSTRIES 

861  PULP  AND  PAPER  MANUFACTURE. 
TEXTILE  AND  OTHER  CELLULOSE  DERIVATIVES 


I 


Diaconescu,  V.,  and  Riscuta,  S.  1972.  [EXTRACTION  OF  POPLAF 

HEMICELLULOSE    IN    SEVERAL    STAGES.]    Celuloza  si   Hirtii. 

21  (2):    101-109   [Ro.,   13  ref.]    From  Cellulosa  e  Carta  24  (S):  72 

[It.] 

Gives   results   of  a   study  of  the  chemical  composition   of  hemi 

cellulose  derived  from  the  sapwood  of  5-year-old  Populus  'Robustd\ 

trees  grown  in  Rumania. 

Rutkowski,  J.,  and  Mroz,  W.  1972.  [THE  BLEACHING  Ol 
SULPHATE  PULPS  MADE  FROM  POPLAR  WOOD  AND  FRON 
MIXTURES  OF  CHIPS  OF  POPLAR  AND  PINE  WOOD.]  Przeglac 
Papierniczy  28(9):  291-296.  [Pol.,  14  ref.]  From  Cellulosa  e  Cart: 
24  (11):  50.  [It. I 

The  study  showed  that  sulphate  pulps  made  from  Populus  'Robusta 
wood  could  be  bleached  satisfactorily,  required  less  bleach  that 
pulps  made  from  Pine  fPinus  sylvestris] ,  and  produced  pulf 
characterized  by  a  higher  yield  and  greater  opacity  than  Pine  pulp 
and  not  noticeably  inferior  in  strength. 

Rutkowski,  J.,  and  Mroz,  W.  1972.  [THE  PREPARATION  OI 
EASILY  BLEACHABLE  SULPHATE  PULP  FROM  POPLAF 
WOOD  AND  MIXTURES  OF  POPLAR  AND  PINE  WOOD.) 
Przeglad  Papierniczy  28  (7):  209-214.  [Pol.,  15  ref.]  From  Cellulos: 
e  Carta  24  (10):  61.  [It.] 

Gives  data  on  the  yield,  K  number  and  strength  properties  Oj 
Populus  'Robusta'  sulphate  pulps,  which  proved  easy  to  bleach,  anc. 
on  the  characteristics  of  sulphate  pulps  made  from  a  mixture  Oj 
Poplar  and  Pine  fPinus  sylvestris  J. 

Tocan,  M.,  Cretu,  L.,  and  Popa,  V.  1970.  [MODIFICATIONS  IN 
THE  STRUCTURE  OF  NORMAL  AND  TENSION  WOOD  OF 
POPLAR  DURING  THE  DELIGNIFICATION  PROCESS.]  Celulozs- 
si  Hirtie  19  (12):  415-421  +  smries.  [Ro.f.e.de.ru.,  5  ref.  NLL] 
Marked  differences  were  observed  in  the  behaviour  of  normal  anc' 
tension  wood  during  delignification  with  sulphate  liquor  but  noi 
with  Naa02.  ] 

861.1 

Rutkovski,  I.  A.  1973.  [STUDY  ON  THE  BLEACHABLE  SULi 
PHITE  PULPS  PREPARATION  OUT  OF  POPULUS  ROBUSTA; 
WOOD.]  Cellul.  Chem.  Technol.  7  (2):  243-253.  Ref.  [Ru.e.] 


P.  TREMULA 


1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


11  SITE  FACTORS:  CLIMATE,  SITUATION, 
SOIL,  HYDROLOGY 

1 1 1  THE  ATMOSPHERE.  METEOROLOGY.  CLIMATE 
AND  MICROCLIMATE 

111.2 

Akulova,  E.  A.,  et  al.  1964.  [LIGHT  TRANSMISSION  THROUGH 
A  FOREST  CANOPY  IN  RELATION  TO  INCIDENT  RADIATION 
AND  TREE-CROWN  DENSITY.]  Fiziol.  Rast.  11  (5):  818-23.  29 
refs.  [Ru.e. I  A.P.B. 

Species  studied  were  Acer  platanoides,  Corylus  avellana,  Tilia 
cordata,  Populus  tremula,  Salix  sp.  and  Pinus  sylvestris. 


Tsei'niker,  Yu.  L.,  and  Khazanov,  V.  S.  1971.  [OPTICAL  PROPER- 
TIES OF  SUN  AND  SHADE  LEAVES  AND  OF  THEIR  COM- 
PONENTS.] Lesoved.  (2),  (7-14).  [Ru.e.,  16ref.| 
It  is  concluded  that  light  energy  is  more  uniformly  distributed 
through  the  middle  and  lower  tissue  layers  of  shade  leaves, 
accounting  for  their  more  efficient  photosynthetic  utilization  of 
light  of  low  intensity. 

111.8 

Alekseev,     V.  A.      1969.      [THE     MICROCLIMATE     IN     ASPEN 
STANDS.I  Lesn.  Z.,  Arhangel'sk  12  (4):  7-10.  [Ru.,  9  refs.] 

Lositskii,   K.  B.    1974.  [EVALUATION  OF  CLIMATE  FROM  THE 
POINT    OF    VIEW   OF   PRODUCTION    IN    FORESTRY.)    Lesnoe 
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Khozyaistvo  No.  7,  34-37  |Ku.] 

Compares  the  productivity  of  Norway  Spruce  stands  (in  m^ /ha  at 
age  100  years)  in  various  siibzones  of  the  taiga  and  mixed-forest 
zones  in  the  USSR,  with  the  radiation  balance  (in  kcal/cm^/year) 
and  the  sum  of  active  temperatures  (above  +10°  C)  in  each  zone. 

114  SOIL.  SOIL  SCIENCE 

Demidenko,  V.  P.,  and  Gadzhiev,  I.  M.  1972.  (THE  EFFECT  OF 
SOIL  CONDITIONS  ON  THE  DISTRIBUTION  AND  PRO- 
DUCTIVITY OF  FOPULUS  TREMULA  FORESTS  OF  THE 
MIDDLE  OB'REGION.]  Tr.  Biol.  Inst.  Akad.  Nauk.  SSSR  Sibirsk. 
Otd.  15:  59-71.  [Ru.| 

114.2 

Curtin,  G.  C,  et  al.  1968.  UTILIZATION  OF  HUMUS-RICH 
FOREST  SOIL  (MULL)  IN  GEOCHEMICAL  EXPLORATION  FOR 
GOLD.  Circular,  United  States  Geological  Survey  No.  562,  pp.  II. 
'  [From  abstr.  in  Soils  &  Fertil.  1969,  32  (1):  No.  5  17.) 
'  Concentration  of  Au  in  Pine  and  Aspen  mulls  was  more  representa- 
tive of  Au  deposits  in  bedrock  beneath  colluvial  and  glacial  cover 
than  was  the  concentration  in  pebbles,  cobbles  and  soil  below  the 
mull. 

Kutuzova,  R.  S.  1968.  (THE  TRANSFORMATION  OF  THE 
SILICA  OF  PLANT  RESIDUES  IN  THE  PROCESS  OF  MINERALI- 
ZATION.) Pocvoved.  (7),  (1  19-28).  (17  refs.  (Ru.e.j  N.L.L.j 
Describes  laboratory  investigations  to  ascertain  the  microscopical 
structure  of  Si02  in  decomposing  foliage  of  Spruce,  Birch,  Aspen 
and  fern,  and  also  the  changes  in  its  Si02  content. 

Volkova,  M.  J.,  Mahonina,  G.  I.,  and  Titljanova,  A.  A.  1964. 
(EFFECT  OF  NATURAL  (LEAF]  EXTRACTS  ON  THE  SORP- 
TION OF  CERTAIN  RADIO-ISOTOPES  BY  THE  SOIL.) 
'  Pocvoved.  (3),  (52-7).  20  refs.  (Ru.e.)  A.P.B. 
A  laboratory  study  was  made  of  the  desorption  of  Rb^^,  Ru^06^ 
AgllO^  Cd^i^,  Cel'^'^,  Sr90  and  Y^O,  in  two  types  of  soil,  by 
aqueous  extracts  from  yellow  leaves  of  Aspen,  Prunus  padus.  Birch, 
fern,  and  Pine.  The  mobility  of  all  these  elements  was  increased  by 
the  extracts,  apparently  owing  to  the  formation  of  soluble  complex 
compounds  with  the  organic  matter  of  the  extracts. 

j  114.3 

Donov,   V.    1964.    (AMOUNTS   OF   LITTER   IN    BEECH,   ASPEN 
I  AND   HORNBEAM   STANDS.)    Nauc.  Trud.  Lesoteh.  Inst.,  Sofija 
12,(33-40).  10  refs.  (Bulg.g.j 

114.4 

Cekalova,  M.I.  1965.  [CHARACTERISTICS  OF  THE  DARK 
SOILS  OF  THE  FOREST  ZONE  (OF  THE  U.S.S.R.).)  Pocvoved. 
(2),  (25-32).  15  refs.  (Ru.e.)  A.P.B. 

Describes  the  chemical  and  physical  characteristics  of  dark  soils  with 
excess  surface  moisture  under  (a)  Birch/Pine,  (b)  Birch/Aspen,  and 
(c)  an  old  ley,  in  the  Leningrad  region. 

Cernov,  V.  P.  1965.  (TYPICAL  PODZOLIC  SOILS  OF  THE  PERM 
REGION  FORMED  ON  UNTRANSPORTED  AND  MORAINE 
CLAY-LOAMS.)  Pocvoved.  (3),  (1-12).  7  refs.  |  Ku.e. )  A.P.B. 

114.6 

Aleksakhina,  T.I.  1972.  [SOIL  ALGAE  IN  THE  RHIZOSPHERE 
OF  THE  MAIN  PLANT  SPECIES  IN  FOREST  BIO- 
GEOCOENOSES.)  Ekologiya  (1),  (45-52).  (Ru.,24  ref.  NLL) 

Egorova,  S.  V.  1970.  (EFFECT  OF  FELLING  ASPEN  ON  THE 
MICROFLORA  OF  A  DARK-GREY  FOREST  SOIL.)  In 
Vzaimootnosenija  Komponentov  Biogeocenoza  v  Listvennyh 
Molodnjakah.  Izdatel'stvo  'Nauka',  Moscow,  pp.  149-51  [Ru.,  7 
refs.) 

Within  the  stands  themselves,  populations  of  the  soil  microflora 
were  highest  at  ages  32  and  45,  but  clear  felling  activated  the 
microbiological  processes  in  the  soil  by  increasing  the  populations  of 
bacteria  and  actinomycetes.  Clear  felling  did  not  significantly  affect 
the  popula  tion  of  microscopic  fungi. 

15  ANIMAL  ECOLOGY 

Bobek,  B.,  Weiner,  J.,  and  Zielinski,  H.  1972.  FOOD  SUPPLY  AND 
ITS  CONSUMPTION  BY  DEER  IN  A  DECIDUOUS  FOREST  OF 
SOUTHERN   POLAND.  Acta  Theriologica  17,  187-202   (E.)    From 


Beriehte  Biochemie  und  Biologic  (1973)  379,  1901.  De.  Reinbek. 
Sample  counts  of  shoots  of  woody  species  browsed  compared  with 
shoot  production  in  fenced  areas  indicated  that  8.4%  of  the 
available  food  was  used  over  the  year,  but  that  the  %  was  much 
higher  in  winter  and  would  reach  26%  in  the  youngest  plantations. 
Up  to  81%>  of  the  annual  growth  of  Populus  tremula,  the  preferred 
food,  was  taken. 

Padajga,    V.I.    1970.    [EFFECT    OF    INTENSIVE    FELLING    OF 

ASPEN    ON    THE    REDUCTION    OF   DAMAGE   BY   ROE-DEER.) 

Lesoved.  (6),  (94-6).  [Ru.e.,  4  refs.) 

//  is  concluded  that  the  felling  of  Aspen  will  help  to  reduce  damage 

only  in  areas  where  the  roe  populations  are  maintained  at  tolerable 

densities. 

16  GENERAL  BOTANY 

160  PLANT  CHEMISTRY 

Ahrens,  E.  1964.  [THE  CONTENT  OF  Cu,  Zn,  B,  Mo  AND  Mn  IN 
FOLIAGE  OF  VARIOUS  TREE  SPECIES.|  Allg.  Forst-  u.  Jagdtzg. 
135  (1):  8-16.  10  refs.  (G.g.e.) 

Barna,  M.  M.  1971.  [LOCALIZATION  OF  POLYSACCHARIDES 
IN  TISSUES  OF  THE  REPRODUCTIVE  ORGANS  IN  SOME 
POPLAR  SPECIES. [  Ukr.  bot.  Zh.  28(4):  487-93.  [Uk.e.,  19  ref. 
APB| 

Describes  studies  on  the  change  in  the  location  and  quantity  of 
polysaccharides  in  the  various  tissues  during  inflorescence  develop- 
ment and  seed  formation  in  diploid  and  triploid  Populus  tremula 
and  P.  nigra  var.  italica. 

Munteanu,  C,  and  Kalo,  M.  197  1.  (SOME  BIOCHEMICAL 
ASPECTS  OF  METABOLISM  IN  VISCUM  ALBUM  L.  AND  IN  ITS 
HOST  POPULUS  TREMULA  L.;  AMOUNT  OF  TOTAL  AND 
REDUCING  SUGAR.)  Cluj.  Univ.  Babes-bolyai  Stud.  Ser.  Biol. 
16  (1):  79-84.  Ref.  [Ru.e.j 

Olsen,  R.  A.,  Odham,  G.,  and  Lindeberg,  G.  1971.  AROMATIC 
SUBSTANCES  IN  LEAVES  OF  POPULUS  TREM  AS  INHIBITORS 
OF  MYCORRHIZAL  FUNGI.  Physiol.  Plant.  25(1):  122-9.  (11 
ref.) 

Smirnov,  V.  V.,  and  Semenova,  V.  G.  1972.  (SEASONAL 
CHANGES  IN  THE  CONTENTS  OF  THE  ASH  ELEMENTS  IN 
LEAVES  OF  BIRCH  AND  ASPEN.)  Ekologiya  No.  2,  91-92  (Ru., 
9  ref.  NLL) 

Tlie  data  do  not  support  the  idea  of  a  general  outflow  of  mineral 
substances  from  the  leaves  in  the  period  before  leaf  fall. 

Turunen,  J.,  and  VIsapaa,  A.  1973.  SULPHUR  IN  SPRUCE 
NEEDLES  AND  ASPEN  LEAVES.  PART  III.  DETERMINATION 
OF  THE  SULPHUR  CONTENT  BY  X-RAY  FLUORESCENCE. 
Paperi  jaPuu  5  5  (2):  69-70.  [E.fi.,  2  ref.| 

The  X-ray  fluorescence  method  used  for  determining  the  amount  of 
S  in  foliage  of  Pine  and  Birch  is  here  extended  to  Spruce  and  Aspen. 
The  results  of  statistical  tests  are  given. 

161  PHYSIOLOGY 

Antipov,  N.  1.  1971.  [THE  CORRELATION  BETWEEN 
CUTICULAR  AND  STOMATAL  TRANSPIRATION  IN  TREES 
AND  SHRUBS.)  Fiziol.  Rast.  18(6):  1207-12.  (Ru.e.,  32  ref. 
NLL) 

Aiitipov,  N.I.  1971.  (CORRELATION  BETWEEN  CUTICULAR 
AND  STOMATAL  TRANSPIRATION  IN  WOODY  AND  BUSHY 
PLANTS.)  Soviet  Plant  Physiol.  18  (6):  1026-1030.  Ref. 

Belov,  S.  V.  1964.  [ASSESSING  THE  HYGIENIC  ROLE  OF 
FOREST.)  Lesn.  Hoz.  17  (1):  8-13.  [Ru.| 

Tliese  computations  show  that  measures  to  increase  the  rate  of 
wood  increment  in  green-belt  forests  will  also  improve  the  hygienic 
role  of  the  forests.  On  smaller  areas  (e.g.  in  park  stands)  the 
aesthetic  value  is  of  more  importance  than  production  of  timber  or 


Carev,  A.  P.  1969.  [SEXUAL  DIMORPHISM  OF  ASPEN.) 
Lesoved.,  Moskva  (2),  (76-8).  [13  refs.  Ru.e.).| 

The  6  trees  occupied  the  drier  and  less  fertile  areas,  and  generally 
had  straighter  stems,  bigger  branches,  and  wider  crowns,  and  greater 
diameter  and  height  than  the  9  trees. 
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Ekberg,  I.,  et  al.  1967.  THE  MEIOTIC  DEVELOPMENT  IN  MALE 

ASPEN.  Studia  for.  suec.  Skogshogsk.,  Stockh.  No.  58,  pp.  16.  [26 

refs.  [E.e.sw.] .  J 

At  temperatures  of  1  9-25°  C.  {day}  and  15-18°  (night),  development 

from  pachytene  (the  longest-lasting  stage)  to  microspores  took  ca. 

30  hr.   Various  stages  were  often  found  simultaneously  in  individual 

flowers. 

Eliasson,  L.  1969.  GROWTH  REGULATORS  IN  POPULUS 
TREMULA,  I.  DISTRIBUTION  OF  AUXIN  AND  GROWTH  IN- 
HIBITORS. Physiol.  Plant.,  Copenhagen  22(6):  1288-1301.  [48 
refs.] 

A  growth  promoter,  tentatively  identified  as  indol-3-yl-acetic  acid, 
was  found  in  highest  concentrations  in  growing  stem  parts,  and  was 
also  present  in  the  roots.  Large  amounts  of  inhibitors  (inhibitor  ^) 
were  present  in  growing  stem  tissue  and  in  upper  mature  stem  parts. 
Considerably  lower  contents  of  inhibitors  were  found  in  leaves,  in 
the  basal  stem  part  and  the  roots. 

Eliasson,  L.  1971.  ADVERSE  EFFECT  OF  SHOOT  GROWTH  ON 
ROOT  GROWTH  IN  ROOTED  CUTTINGS  OF  ASPEN.  Physiol. 
Plant.  25  (2):  268-72.  [E.,  12  ref.] 

In  rooted  cuttings  of  Populus  tremula  with  a  small  leaf  area,  roots 
grew  well  in  the  absence  of  shoot  growth.  The  onset  of  shoot 
growth  was  followed  by  a  period  of  decreased  root  growth,  until  a 
sufficien  t  area  of  leaf  tissue  had  been  produced. 

Eliasson,  L.  1971.  GROWTH  REGULATORS  IN  POPULUS 
TREMULA.  II.  EFFECT  OF  LIGHT  ON  INHIBITOR  CONTENT 
IN  ROOT  SUCKERS.  Physiol.  Plant.  24  (2):  205-8.  [29  ref.J 
Shoots  grown  from  Aspen  root  sections  in  light  or  darkness  were 
examined  for  growth-regulator  contents.  The  ^  fraction  was  ca,  10 
times  more  active  in  the  light-grown  than  in  the  dark-grown  shoots. 

Eliasson,  L.  1971.  GROWTH  REGULATORS  IN  POPULUS 
TREMULA.  III.  VARIATION  OF  AUXIN  AND  INHIBITOR 
LEVEL  IN  ROOTS  IN  RELATION  TO  ROOT  SUCKER  FORMA- 
TION. Physiol.  Plant.  25  (1):  118-21.  [27  ref.] 

Growth  substances  were  present  from  May  to  Oct.,  and  were  at  their 
highest  concentration  during  the  period  of  shoot  growth,  though  the 
capacity  of  root  segments  to  form  suckers  during  this  period  was 
low. 

Eliasson,  L.  1971.  GROWTH  REGULATORS  IN  POPULUS 
TREMULA.  IV.  APICAL  DOMINANCE  AND  SUCKERING  IN 
YOUNG  PLANTS.  Physiol.  Plant.  25  (2):  263-7.  [E.,  25  ref.] 
Experiments  with  small,  rooted  cuttings  of  P.  tremula,  grown  in 
culture,  showed  that  auxins  transported  in  a  polar  direction  are 
important  for  controlling  the  growth  of  axillary  buds.  When  the 
supply  of  auxin  from  the  growing  apex  is  cut  off,  the  number  of 
axillary  buds  breaking  dormancy  depends  on  factors  in  the 
transpiration  stream  from  the  roots. 

Eliasson,  L.  1972.  TRANSLOCATION  OF  SHOOT- APPLIED 
INDOLYLACETIC  ACID  INTO  THE  ROOTS  OF  POPULUS 
TREMULA.  Physiologia  Plantarum  27  (3):  412-416  [E.,  27  ref.) 
The  application  of  10  to  100  jJg  of  lAA  to  the  leaves  of  rooted 
cuttings  of  P.  tremula,  or  to  the  cut  stem  surface  above  the  mature 
leaves,  caused  an  inhibition  of  root  growth  after  three  hours  and 
swelling  of  the  root-tips.  Root  growth  was  resumed  within  24  hours 
after  the  treatment. 

Engelbrecht,  L.  1971.  CYTOKININS  IN  BUDS  AND  LEAVES 
DURING  GROWTH,  MATURITY  AND  AGING  (WITH  A  COM- 
PARISON OF  TWO  BIO-ASSAYS).  Biochem.  Physiol.  Pflanzen 
162  (6):  547-58.  [E.,  24  ref.  OBD] 

Fedorov,  N.  I.,  and  Raptunovic,  E.  S.  1969.  [RESPIRATION  RATE 
AND  ACTIVITY  OF  OXIDIZING  ENZYMES  IN  MALE  AND 
FEMALE  ASPEN.)  Lesoved.,  Moskva  (2),  (59-64).  [22  refs. 
[Ru.e.].] 

Respiration  rate  and  activity  of  oxidizing  enzymes  fluctuated 
considerably  during  the  growing  season.  The  activity  of  the 
oxidizing  enzymes  (especially  polyphenoloxidase)  was  greater  in  the 
sapwood  of  9  Aspen  than  in  6,  and  this  may  be  one  of  the  reasons 
why  9  trees  are  more  resistant  to  heart  rot. 

Fedorov,     N.  I.,    and     Raptunovic,    E.  S.     1970.     [THE     PHOTO- 
SYNTHETIC     ACTIVITY     OF     MALE     AND     FEMALE    ASPEN 
TREES.)  Lesoved.,  Moskva  (1),  (46-51).  [Ru.e.,  13  refs.) 
The  rate  of  photosynthesis  was  greater  in  the  6  trees,  especially  in 


the   early   part   of  the   growing  season,    the   difference   averaging 

15-20%. 

Hodasevic,  S.  G.  1964.  [STUDY  OF  THE  FLOW  OF  ELECTRIC 
CURRENT  IN  HARDWOODS  AND  CONIFERS.]  Dokl.  Akad. 
Nauk  SSSR  155  (4):  967-9.  2  refs.  [Ru.]  O.R.S. 

Holmgren,  P.,  Jarvis,  P.  G.,  and  Jarvis,  M.  S.  1965.  RESISTANCES 
TO  CARBON  DIOXIDE  AND  WATER  VAPOUR  TRANSFER  IN 
LEAVES  OF  DIFFERENT  PLANT  SPECIES.  Physiol.  Plant., 
Copenhagen  18  (3):  5  57-73.  35  refs.  [E.e.) 

Il'in,  A.M.  1972.  [WOOD  DENSITY  OF  MALE  AND  FEMALE 
SPECIMENS  OF  ASPEN  DURING  THE  COURSE  OF  THE  GROW 
ING  SEASON.]  Lesnoi  Zhurnal  15  (4):  25-27  [Ru.,  16  ref.] 
Wood  density  of  6  and  9  trees  changed  during  the  growing  season 
and  was  directly  related  to  the  amount  of  stored  nutrients  in  the 
wood. 

U'in,  A.  M.  1973.  [THE  SEX  RATIO  IN  ASPEN  IN  DIFFERENT 
GROWTH  CONDITIONS.)  Ekologiya  No.  2,  92-93  [Ru.,  10  ref. 
NLL] 

Tabulates  data  on  the  number  of  6  and  9  clones  of  Populus  tremula, 
the  mean  area  of  a  clone,  and  the  mean  number  of  trees  in  a  clone, 
on  five  different  sites  in  the  Lipetsk  region  of  S.  central  Russia: 
flood-plain,  second  terrace,  slope  near  watershed,  plateau,  and 
ravine.  The  differences  between  the  6  and  9  clones  were  not  great, 
but  relief  of  the  site  caused  considerable  differences  in  the  sex 
rations:  9  trees  predominated  on  the  flood-plain  and  second  terrace, 
and  especially  in  the  ravine,  and  6  trees  on  the  drier  site,  i.e.  the 
slope  near  the  watershed  and  on  the  plateau. 


Jarvis,  P.  G.,  and  Jarvis,  M.  S.  1964.  GROWTH  RATES  OF  WOODY 

PLANTS.    Physiol.    Plant.,   Copenhagen    17(3):    654-66.    62    refs. 

[E.e.] 

A    comparison    is   made  of  figures  for  Betula   verrucosa,   Populusi 
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tremula,  Pinus  sylvestris,  Picea  abies  and  Helianthus  annuus,  kept  in 
a  growth  room  under  controlled  temperature  and  light.  \ 

Jarvis,  P.  G.,  and  Jarvis,  M.  S.  1965.  THE  WATER  RELATIONS  OF 
TREE  SEEDLINGS.  V.  GROWTH  AND  ROOT  RESPIRATION  IN^ 
RELATION  TO  OSMOTIC  POTENTIAL  OF  THE  ROOT  MEDIUM  \ 
In  Water  stress  in  plants.  W.  Junk,  The  Hague,  pp.  167-82.  12  refs.' 
[E.e.] 

Kolovskii,  R.  A.  1973.  [INFLUENCE  OF  THE  RELATIVE! 
HUMIDITY  OF  THE  AIR  ON  THE  VALUE  OF  THE  BIO-( 
ELECTRIC  POTENTIAL  OF  WOODY  PLANTS.)  Lesovedenie  No. 
6,  53-59  [Ru.e.,  23  ref.]  It 

Discusses  the  results  of  studies  made  on  advance  growth  (2-3  m 
high)  of  Pinus  sylvestris  and  Populus  tremula,  to  determine  the 
influence  exerted  by  r.h.  on  the  metabolic  potential  via  the  rate  of\ 
xylem  sap  flow.  1 

t 
Keller,  T.  1973.  CO2  EXCHANGE  OF  BARK  OF  DECIDUOUSlI 
SPECIES  IN  WINTER.  Photosynthetica  7  (4):  320-324.  [E.,  14  ref.) 
ORS]  ' 

It  is  concluded  that  since  bark  P  was  unable  to  compensate  for  the' 
respiration  losses  of  roots  and  shoots  even  under  favourable] 
illumination,  it  is  unlikely  that  a  positive  CO2  balance  could  be\ 
maintained  over  the  winter  months  in  central  Europe.  I 

Keller,  T.,  and  Beda-Puta,  H.  1973.  [GAS  EXCHANGE  OF 
LEAFLESS  SHOOTS  IN  WINTER.]  Schweizerische  Zeitschrift  fur 
Forstwesen  124  (6):  433-441.  [De.f.,  14  ref.) 

Root  respiration  was  slightly  greater  than  shoot  respiration  in  Larch 
and  Aspen,  and  slightly  smaller  in  Ash.  Transpiration  in  the  leafless 
plants  was  only  a  fraction  of  that  of  evergreen  Pines;  it  was  greatest 
in  Ash  and  least  in  Aspen. 


Kocanovskij,  S.  B.  1968.  [CERTAIN  PHYSIOLOGICAL 
FEATURES  OF  MALE  AND  FEMALE  ASPEN  TREES.)  Lesoved., 
Moskva  (2),  (14-23).  [22  refs.  [Ru.e.)  N.L.L.] 

Studies  on  Populus  tremula  in  Belorussia  showed  that  the  incidence 
of  stem  rot  was  much  less  in  9  than  in  6  trees.  No  significant 
differences  between  the  sexes  were  found  in  growth  rate,  or  the 
contents  of  N,  ash  elements,  and  leaf  pigments,  but  the  peroxidase 
activity  of  the  leaves  of  9  Aspen  was  1-4-4-2  times  that  of  6  trees. 

Laisk,  A.,  and  Oya,  V.  1971.  [CHANGE  IN  THE  MESOPHYLL 
RESISTANCE  [TO  GAS  DIFFUSION]  OF  ASPEN  IN  RESPONSE 
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TO  RAPID  DEHYDRATION  OF  THE  LEAF.]  Fiziol.  Rast.  18  (3): 
553-62.  [Ru.e.,  35  ref.  NLL] 

Viil,  lU,  Laisk,  A.,  Oia,  V.,  and  Parnik,  T.  1972.  [ENHANCEMENT 
OF  PHOTOSYNTHESIS  BY  OXYGEN  PLASTS  BY  VALI- 
NOMICYN.)  Akad.  Nauk.  SSSR  Dokl.  204(5):  1269-1271.  Ref. 
[Ru.J 

161.32 

Laisk,  A.  K.,  and  Oia,  V.  M.  1974.  [LEAF  PHOTOSYNTHESIS 
UNDER  SHORT  PULSES  OF  CARBON  DIOXIDE:  CARBOXY- 
LAtlON  REACTION  IN  VIVO.)  Fiziol.  Rast.  (Mosk)  21  (6): 
1123-1131.  Ref.  [Ru.e. I 
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Barna,   M.  M.    1967.    [FEATURES  OF  THE  DEVELOPMENT  OF 
'  THE     9     GAMETOPHYTE     IN     TRIPLOID     ASPEN     (POPULUS 

TREMULA  L.  VAR  GIGAS).]   Ukr.  bot.  Z.  24  (6):  42-9.  [10  refs. 
t  (Ukr.ru.e.]  A.P.B  I 
:  A  detailed  study,  noting  certain  anomalies  in  macrospore  develop- 

me"*  which  cause  premature  fall  of  flowers  and  catkins 

Nikolic,  D.  1971.  [STUDY  ON  THE  EFFECT  OF  p32  INCOR- 
PORATED IN  THE  COURSE  OF  EMBRYOGENY  ON  YOUNG 
PLANTS  OF  SOME  FOREST  TREE  SPECIES.]  Sumarstvo 
24  (9/10):  3-13.  [Sh.e.,  28  ref.] 

Flowering  branches  of  Populus  tremula,  Ulmus  laevis,  and  Acer 
negundo  were  treated  with  various  doses  of  P^^.  The  germination  % 
of  the  seeds  produced  was  reduced  by  the  higher  doses,  but  seedling 
increment  was  somewhat  stimulated  by  the  lower  doses. 
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Belostokov,  G.  P.  1966.  [STRUCTURE  OF  THE  CONDUCTING 
SYSTEM  OF  THE  PETIOLE  AND  MIDRIB  OF  LEAVES  OF 
CERTAIN  WOODY  PLANTS.]  Nauc.  Dokl.  Vyss.  Skoly  (BioL 
Nauki),  Moskva  (3),  (1  28-35).  [19  refs.  [Ru.]  N.L.L.] 

Danilov,  M.  D.  1971.  [SEASONAL  GROWTH  IN  SURFACE  AREA 
OF  LEAF  LAMINAE  OF  SOME  WOODY  SPECIES.]  Lesoved.  (4), 
(43-9).  [Ru.e.,  16  ref.] 

U'in,  A.  M.  1969.  [DETERMINING  THE  SEX  OF  ASPEN  BY  THE 
LEAVES.]  Lesoved.,  Moskva  (6),  (66-71).  [Ru.e.,  14  refs.] 
Width,    length,    area,    thickness,    weight,    and   venation    of  leavei 
differed  between  the  sexes  in  Populus  tremula,  but  were  too  much 
affected  by  site  for  reliable  identification  of  sex. 

Jacquiot,  C.  1964.  [STRUCTURE  OF  EXCISED  ROOTS  OR  OF 
ORGANS  FORMED  DE  NOVO  FROM  CAMBIAL  TISSUE  OF 
TREES  GROWN  IN  CULTURE.]  Repr.  from  Revue  de  Cytologie  et 
de  Biologie  Vegetales,  Paris  27,  (319-22).  8  refs.  [F.f.e.] 

Jentys-Szaferowa,  J.  1970.  (Editor)  [VARIABILITY  OF  LEAVES 
AND  FRUITS  OF  TREES  AND  SHRUBS  IN  THE  FOREST 
ASSOCIATIONS  OF  THE  BIALOWIEZA  NATIONAL  PARK.| 
Monographiae  Botanicae  32,  238  pp.  [PoI.e.,  30  ref.)  From  Plant 
Breeding  Abstracts  (1972)  6272-6285. 

Ross,   v.,   and   Tamm,   U.    1974.    [BIOMETRIC   STUDY  ON  THE 

GROWTH   OF  ASPEN  LEAVES.]    Metsanduslikud   Uurimused    II, 

241-258  [Ee.ru.e.,  14  ref.] 

Growth  of  leaves  in  length  and  width  ceased  by  20-30  days  after 

flushing.   Differences  between   the   two  forms  of  Aspen  were  not 

consistent. 

164.6 

Row^ley,  J.  R.,  and  Erdtman,  G.  1967.  POLLEN  WALL  DEVELOP- 
MENT IN  POPULUS.  Abstr.  in  Amer.  J.  Bot.  54  (5,  Part  2);  629. 
Presents  observations  on  microspores  of  P.  tremula  and  P.  tremula 
var.  gigas  from  before  microspore  mitosis  until  maturation  of  pollen. 
The  phenomena  may  be  of  general  significance  in  the  ontogeny  of 
pollen  grains. 

165  PHYLOGENY,  EVOLUTION.  HEREDITY, 
GENETICS  AND  BREEDING,  VARIATION 
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Anonymous.  1969.  [TREE  BREEDING,  SELECTION,  AND  SEED 


PRODUCTION  IN  LATVIA.]  Izdatel'stvo  'Zinatne',  Riga.  pp.  255. 
(Ru.latv.g.e.,  Many  refs.  N.L.L.] 

Anonymous.  1971.  [GENETICS,  BREEDING  AND  SELECTION. 
PAPERS  OF  THE  1ST  INTER-REPUBLICATION  CONFERENCE 
ON  THE  PROBLEMS  OF  GENETICS,  BREEDING  AND  SELEC- 
TION.] Vilnius,  USSR.  >  268  pp.  [Ru.J  From  Plant  Breeding 
Abstracts  43,  3936-3950. 

Bakulin,  V.  T.  1966.  A  TRIPLOID  CLONE  OF  ASPEN  IN  THE 
FORESTS  OF  THE  NOVOSIBIRSK  REGION.  Genetika,  Moskva 
(11),  (56-68).  [[Ru.J  From  abstr.  in  PI.  Breed.  Abstr.  (1967) 
37  (3):  No.  SO'^'^.J 

Bakulin,  V.  T.  1968.  [VARIABILITY  OF  ASPEN  IN  RELATION 
TO  BARK  COLOUR  IN  THE  FORESTS  OF  THE  NOVOSIBIRSK 
REGION. J  Lesoved.,  Moskva  (2),  (74-80).  [6  refs.  [Ru.e. J  N.L.L.J 
Four  forms  of  Populus  tremula  were  distinguished:  (a)  with  light 
bark,  (b)  with  green  bark,  (c)  with  greenish-gray  bark,  and  (d)  with 
grey  bark. 

Carev,  A.  P.  1968.  [CHARACTERISTICS  OF  EARLY-  AND 
LATE-FLUSHING  FORMS  OF  ASPEN  IN  THE  CENTRAL 
FOREST-STEPPE. J  Lesn.  Z.,  Arhangel'sk  11(6):  33-7.  [9  refs. 
[Ru.J. J 

Investigations  in  the  Voronezh  region,  south-central  Russia,  showed 
that  the  early-flushing  form  tended  to  occur  on  the  higher  parts  of 
the  terrain  (watersheds,  upper  slopes),  to  be  less  resistant  to  decay, 
and  to  have  wider  crowns,  more  crooked  stems,  and  smoother  and 
greener  bark  than  the  late-flushing  form. 

Ceremisinov,     N.  A.     1965.     (A     SEARCH     FOR     A     DISEASE- 
RESISTANT  ASPEN.)  Lesn.  Hoz.  18  (7):  52-5.  [Ru.J 
TTie  green-barked  form  was  found  to  have  the  highest  resistance  to 
rot  and   thus  to   be   the  most  promising  for  the  pulp  and  paper 
industry. 

Ceschi,  I.  1969.  [DISTRIBUTION  AND  CULTIVATION  OF 
POPULUS  TREMULA  IN  CANTON  TICINO.J  [Mitteilungen,J 
Schweizerische  Pappel-Arbeitsgemeinschaft,  Bern  No.  16,(1-7).  [G. 
From  review  in  Holzzucht  (1970)  24  (2/3):  32.  G.] 

Demidenko,  V.  P.  1973.  [TRACE  ELEMENTS  IN  THE  WOOD  OF 
ASPEN  OF  DIFFERENT  MORPHOLOGICAL  FORMS.]  Izvestiya 
Sibirskogo  Otdeleniya  Akademii  Nauk  SSSR  IS  (Biol.  Nauk  No.  3): 
122-123  [Ru.e.,  9  ref.  NLL| 

The  green-barked  form,  which  is  more  resistant  to  heart  rot,  had 
higher  contents  of  the  physiologically  important  trace  elements,  e.g. 
Mn,  Cr,  Fe,  Co,  Cu,  Zn,  and  Ba. 

Dolgoseev,  V.  M.  1969.  [PHYSICAL  AND  MECHANICAL 
PROPERTIES  OF  THE  WOOD  OF  EARLY-  AND  LATE- 
FLUSHING  FORMS  OF  ASPEN  IN  THE  KIROV  REGION.)  Lesn. 
Z.  12  (5):  144-5.  [Ru.,4  refs. J 

Studies  on  10  trees  of  each  form  of  Populus  tremula  revealed 
significant  differences  between  the  two  forms,  wood  density  and 
strengths  being  6-19%  greater  in  the  late-flushing  form. 

Einspahr,  D.  W.,  and  Benson,  M.  K.  1967.  GEOGRAPHIC  VARIA- 
TION OF  QUAKING  ASPEN  IN  WISCONSIN  AND  UPPER 
MICHIGAN.  Silvae  Genet.  16  (3):  106-12.  [22  refs. J 
Natural  stands  of  Populus  tremuloides  were  measured  in  5  localities 
in  Wisconsin  and  Upper  Michigan;  wood  samples  were  obtained,  and 
soil  data  collected.  There  was  a  well  defined  south-to-north  trend  of 
decreasing  sp.  gr.  of  the  wood,  hut  there  was  no  geographical  trend 
of  fibre  length,  fibre  strength,  pulp  yield,  or  any  tree  growth 
characteristics.  Fibre  length  appears  to  be  influenced  by  genetic  and 
local  site  factors,  and  is  correlated  with  sp.  gr.,  height  and  volume 
increment.  On  the  other  hand,  there  was  a  negative  correlation 
between  fibre  strength  and  sp.  gr.,  volume  and  diam.  increment.  The 
significance  of  these  findings  for  selective  breeding  is  discussed. 

Einspahr,  D.  W.,  Benson,  M.  K.,  aiid  Peckhani,  J.  R.  1968.  WOOD 
AND  PULP  PROPERTIES  OF  5-YEAR-OLD  DIPLOID,  TRIPLOID, 
AND  TRIPLOID  HYBRID  ASPEN.  Tappi  51  (2):  72-5.  [17  refs. J 
Tabulates  and  discusses  fibre  length,  sp.  gr.  and  pulp  properties  of 
two  triploid  Populus  tremuloides  clones,  two  triploid  hybrid 
families  (P.  tremuloides  X  P.  tremula),  and  two  families  of  diploid  P. 
tremuloides  after  5  growing  seasons  in  N.  Wisconsin. 

Hattemer,  H.H.,  and  Seitz,  F.  W.  1967.  (SOME  RFSUL  f S  OF 
FIELD   TRIALS    [IN   W.   GERMANY)    WITH    ASPEN  HYBRIDS. 
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CROSSES  OF  THE  YEARS  1953  and  1958. |  Silvae  Genet.  16  (1): 
6-13.  (60  refs.  [G.g.e.].] 

Tentative  evaluations  of  combining  ability  from  the  small  number  of 
diallel  crosses  obtained  gave,  on  the  average,  a  higher  value  for 
general  than  for  specific  combining  ability. 

Jarvekulg,  L.,  and  Tamm,  U.  1970.  (TRIPLOID  ASPEN  IN 
ESTONIA.]  Metsanduse  Tead.  Uurim.  Lab.  Metsandusl.  Uurim.  8, 
(10-35).  [Est.ru.e.,  22  refs.] 

Jovancevic,  M.  1965.  [EXPERIENCE  IN  THE  TESTING  OF 
SELECTED  SUPERIOR  TREES  THROUGH  VEGETATIVE 
PROPAGATION  IN  JUGOSLAVIA  (BOSNIA).]  Tagungsberichte, 
Deutsche  Akademie  der  Landwirtschaftswissenschaften  zu  Berlin 
No.  69,  (67-75).  [G.g.ru.e.]  C.G.B. 

Kundzin'sh,  A.  V.  et  al.  1972.  (FOREST  TREE  BREEDING  AND 
SELECTION.]  Lesnaya  selektsiya.  Moscow,  USSR,  Lesnaya 
Promyshlennost'.  200  pp.  (Ru.,  69  ref.  NLL] 

A  practical  handbook  dealing  mainly  with  the  principles  of  selection 
of  plus-trees  and  plus-stands  in  Latvia. 

Mojrov,  S.  L.  1965.  (AN  ECONOMIC  EVALUATION  OF  THE 
DIFFERENT  BIOLOGICAL  FORMS  OF  POPULUS  TREMULA.) 
Lesn.  Hoz.  18  (8):  15-7.  [Ru.] 

The  light-harked  form  is  the  most  valuable  for  this  area,  and  should 
be  given  preference,  wherever  possible,  over  the  next  best,  but  more 
common,  green-barked  form. 

Pospisil.  J.  1965.  (THE  POSSIBILITIES  OF  USING  POLYPLOIDY 
IN  BREEDING  POPULUS  TREMULA.]  Shorn.  Vysoke  Skoly 
Zemed.,  Brno  (Rada  C)  (3),  (187-209).  (23  refs.  (Cz.cz.ru.e.g.] .] 

Pospisil,  J.  1965.  JTHE  USE  OF  NATURAL  POLYPLOIDS  OF 
POPULUS  TREMULA  FOR  HYBRIDIZATION  WORK.)  Sborn. 
Vysoke  Skoly  Zemed.,  Brno  (Rada  C)  (3),  (21  1-28  +  4  photos).  (12 
refs.  [Cz.cz.ru.e.g.] .] 

Describes  experiments  made  in  Czechoslovakia  in  ]  959-62,  giving 
data  obtained  so  far  on  chromosome  counts  and  growth  character- 
istics of  plants  produced  from  9  diploid  X  6  triploid  or  tetraploid 
crosses. 


Rohmeder,  E.  1966.  (THE  DEVELOPMENT  OF  FOREST  TREES 
FROM  WILD  PLANTS  TO  CULTIVARS.]  Forstwiss.  Cbl.  85  (1/2): 
1-16.  19  refs.  [G.g.] 

Discusses  the  development  of  forest  tree  breeding,  including 
cross-breeding  of  Aspen  of  different  provenances. 

Sarvas,  R.  1969.  GENETICAL  ADAPTATION  OF  FOREST  TREES 
TO  THE  HEAT  FACTOR  OF  THE  CLIMATE.  [Pap.]  2nd 
FAO/IUFRO  World  Consult.  For.  Tree  Breed.,  Washington,  No. 
FO-FTB-69-2/1S,  pp.  11.  [14  refs.  [E.e.|.l 

Schonbach,  H.  1967.  [INCREASING  YIELDS  BY  INTERSPECIFIC 
HYBRIDIZATION  OF  ASPEN  AND  LARCH.]  Repr.  from  Wiss.  Z. 
Tech.  Univ.  Dresden  16  (2):  563-7.  [10  refs.  G.g.].] 
Trials  confirm  the  growth  superiority  of  most,  though  not  all, 
hybrids,  and  appear  to  indicate  greater  resistance  to  drought,  weed 
competition  and  game  damage  than  that  of  the  parents. 

Smilga,  Ja.  Ja.  1965.  (AN  ECONOMIC  EVALUATION  OF  THE 
DIFFERENT  BIOLOGICAL  FORMS  OF  POPULUS  TREMULA.] 
Lesn.  Hoz.  18  (8):  12-5.  [Ru.| 

Although  the  dark-grey  is  the  commonest,  the  green  and  light-grey 
forms  are  superior  and  are  to  be  propagated  and  introduced  on  a 
large  scale. 

Sokolowski,  A.  W.  1966.  (A  VALUABLE  FORM  OF  POPULUS 
TREMULA  OCCURRING  IN  AUGUSTOW  FOREST. |  Sylwan 
110  (8):  21-6.  [2  refs.  (Pol.ru.e.[ .] 

Describes  two  fragments  of  stands  containing  a  high  proportion  of 
large  healthy  Aspen  (d.b.h.  up  to  80  cm.,  height  up  to  38  m.,  at 
80-90  years).  Both  stands  occur  on  gleyed  podzolic  soil  developed 
from  loose  sand. 

Vznuzdaev,  N.  A.,  et  al.  1969.  (JOINT  STUDY  OF  ASPEN 
FORESTS,  WITH  REFERENCE  TO  THE  VARIETY  OF  FORMS 
IN  ASPEN.)   Izdatelstvo  'Nauka',  Moscow,  pp.  77.  (89  refs.  [Ru.] .] 

Winton,  L.  [L.],and  Einspahr,  D.  W.  1970.  TETRAPLOID  ASPEN 
PRODUCTION    USING   UNREDUCED  TRIPLOID  POLLEN.   For. 


Sci.  16  (2);  180-2.  (5  refs.] 

Discusses  the  previous  production  of  tetraploids  from  crossei 
between  Populus  tremuloides  and  a  tetraploid  P.  tremula,  and  note^ 
the  production  of  one  fast-growing  tetraploid  by  the  use  of  poller 
from  a  natural  triploid  P.  tremuloides  to  pollinate  normal  (diploid, 
9  flowers  of  this  species. 
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Guzina,  V.  1974.  ISOENZYMES  OF  PEROXIDASES  IN  GENETIC 
STUDIES  OF  POPLAR.  Genetika,  Yugoslavia  6  (1):  63-68.  (Sh.e.,  i 
ref.  From  Plant  Breeding  Abstracts  45,  3990.] 
Zymograms  of  isoperoxidases,  obtained  by  starch-gel  electro 
phoresis,  were  prepared  for  93  three-month-old  seedlings  of  i 
half-sib  family  of  Populus  tremula. 
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Jacquiot,  C.  1964.  (APPLICATION  OF  THE  TECHNIQUE  OI 
VEGETABLE  TISSUE  CULTURE  TO  THE  STUDY  OF  SOM! 
PROBLEMS  OF  TREE  PHYSIOLOGY.]  Ann.  Sci.  for.,  Nancj 
21  (3):  309-473  +  77  photos,  3  this.  213  refs.  [F.f.e.g.] 
Reports  extensive  studies  on  cambial  activity,  tissue  organization 
and  organogenesis,  in  which  cambial  tissue  from  20  common  forest 
tree  species  was  cultured. 


17  SYSTEMATIC  BOTANY 
172.8  EUMYCETES  (TRUE  FUNGI) 

Davidson,  R.  W.,  Francke-Grosmann,  H.,  and  Kaarik,  A.  1967.  A 
RESTUDY  OF  CFRATOCYSTIS  PENICILLATA  AND  REPORT 
OF  TWO  AMERICAN  SPECIES  OF  THIS  GENUS  FRON 
EUROPE.  Mycologia  59  (5):  928-32.  (7  refs.  O.R.S.] 
C.  bicolor  and  C.  tremulo-aurea  (a  fungus  common  on  live  Populw 
tremuloides,  isolated  from  cankers)  were  identified  for  the  first  tim 
in  Europe  from  Norway  Spruce  logs  and  Populus  tremula  respec 
tively  in  Sweden. 

Hiratsuka,  Y.  1968.  MORPHOLOGY  AND  CYTOLOGY  OI 
AECIOSPORES  AND  AECIOSPORE  GERM  TUBES  OF  HOST 
ALTERNATING  AND  PINE-TO-PINE  RACES  OF  CRONARTIU\ 
FACCIDUM  IN  NORTHERN  EUROPE.  Canad.  J.  Bot.  46(9) 
1  119-22  +  21  photomicrographs).  [9  refs.  O.R.S.] 

174  EIVIBRYOPHYTA.  SIPHONOGAMIA. 

SPERMATOPHYTA.  PHANEROGAMS.  SEED-PLANTS 

IN  GENERAL. 

Anonymous.  1964.  (INVESTIGATIONS  ON  THE  NATURE  OI 
WOODY  SPECIES.]  Izdatel'stvo  Akademii  Nauk  Latvijskoj  SSR 
Riga.  pp.  171.  Many  refs.  [  Ru.latv.g.]  P.R. 

Petrov,  S.  A.  1964.  (VARIABILITY  OF  THE  TREE  SPECIES  IN 
THE  PINE  FOREST  OUTLIERS  OF  THE  KAZAKHSTAN! 
MELKOSOPOCNIK  (LOW-HILLS  AREA[.|  Bot.  Z.  49(12) 
1789-92.  19  refs.  [Ru.] 
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Bialobok,  S.  1964.  STUDIES  ON  POPULUS  TOMEN TOSA  CARR 
Arboretum  Kornickie,  Poznan  9,  (5-35  +  1  tbi.).  34  refs 
[E.e. pol.ru.) 

It  is  concluded  that  P.  tomentosa  is  a  (probably  natural)  hybrid 
originating  in  W.  central  China,  between  some  geographical  variety 
of  P.  alba  s.l.  and,  most  probably,  P.  tremula  var.  davidiana. 


Bird,  C.  D.  1969.  BRYOPHYTES  OF  THE  ASPEN  PARKLAND  OF 
WEST  CENTRAL  CANADA.  Canad.  J.  Bot.  47  (1):  187-212.  (43 
refs.  Smry.  ] 

Bunusevac,  T.,  and  Jovanovic,  S.  1969.  (TWO  NEW  FORMS  OF 
LOWLAND  ASPEN,  POPULUS  TREMULA  VAR.  VILLOSA.J 
Topola,  Beograd  13  (71/72):  3-16.  (Serb.g.[ 

Bunusevac,  T.,  and  Jovanovic,  S.  1974.  [TWO  NEW  FORMS  OF 
THE  LOWLAND  ASPEN  (POPULUS  TREMULA  L.  VAR 
VILLOSA  (LANG)  WESM.).]  Bull.  CI.  Sci.  Math.  Nat.  Acad.  Serbe 
Sci.  Arts  (new  ser.)  5  1  (1  3):  63-67.  Ref. 

Chebotina,  M.  Y.,  and  Molchanova,  I.  V.  1972.  [EFFECT  OF 
PLANT  LITTER  ON  THE  VERTICAL  MIGRATION  OF  Sr^O  in 
THE  SOIL.)  Ekologiya  No.  6  (84-85).  (Ru.,  6  ref.) 
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3rainuglio,  G.  1964.  [FIIRTHI-R  INVKSTIC.ATIONS  ON 
POPULUS  TREMIILA  IN  ITALY:  MORl'HOIXXiK'A  L  STUhlKS.  | 
Pubbl.  Cent.  Sper.  Agric.  For.,  Ronin  7,  (221-50  +  I  plate,  1  map). 
21  refs.  [It.it.e.e.l 

'  5amgin.  P.  A.,  and  Bakhtin,  O.  V.  I07l.  (USE  OF  ARBORICIDES 
rO  SUPPRESS  THE  SUCKERING  OF  ASPEN. |  Lesn.  Khoz.  (10), 
40  1).  IRu.l 

Svlven,  N.  1966.  [VARIATIONS  IN  SWEDISH  ASPEN  WITH 
RFFERFNCF  TO  LEAF  SHAPE.)  Hot.  Nntiser  119(2):  169-76. 
ISw.l  lo.B.n.l 

18  PLANT  ECOLOGY 

Anonymous.  1965.  |ECOLOGY  OF  WOODY  PLANTS.] 
Izdatel'stvo  'Nauka  i  Trhnika',  Minsk,  pp.  1.^4.  (Many  rofs.  |Ru.| 
["J.L.L.J 

rJikolovski,  T.,  and  Matvejeva.  J.  1974/1075.  [ECOLOGICAL 
TAXONOMY  OF  POPIILUS  TRFMUI  A  IN  MACEDONIA.) 
Topola  18/19  (103/106):  I  22- 1  24.  (Sh.e.nj..  R  ref.  | 
Discusxex  the  wide  ccningical  spectrum  nf  P.  tycinula  in  Macedonia 
(where  it  finds  its  optimum  in  the  Reech  zone)  and  distinguishes  six 
forms  of  the  type  variety  and  one  ftmn  of  the  variety  villoxa.  listing 
the  associations  in  which  thev  occur. 

rnichanowic/,  J.  1970.  [OSIKA  (I'OPULUS  TREMLILA  L.); 
F.UR0PI:AN  ASI'FN  (POPHLUS  TREMULA  I  .).[  MonogT.  Bot. 
J2:  1  15  125.  (Pol.o.j 

Wo|ter«on,  J.  F.  1971.  [ASPEN  IN  HOLLAND. |  Populier  8(5): 
88-9 .^.  (NL,  12  ref  I 

A    summary    of  information    on    Pnpulus    tremula,    including    soil 
requirements,     plant     communities    in     which     it    occurs,    general 
cology,  and  forms  differing  in  habit.  Some  information  is  also  given 
on  related  species  in  sect.  Leuce. 

181  MODE  OF  LIFE,  AUTECOLOGY. 
SILVICULTURAL  CHARACTERS  OF  TREES 

'*II'in,A.  M.  1972.  [  DYNAMICS  OE  POPULUS  TREMULA  STANDS 
AND  ADMIXTURES  OF  POPULUS  TREMULA  IN  STANDS.)  Les. 
Kho7.  10:  34-35.  |Ru.] 

Ivanescu,  D.  1967.  [POPULUS  TREMULA.)  P:ditura  Agro-Silvica, 
Bucharest,  pp.  179  -h  I  map.  [114  refs.  (Rum.f.ru.)  Price  Lei  12.) 
A  comprehensive  monograph  covering  ecology,  silviculture  and 
wood  properties,  with  particular  reference  to  Rumanian  conditions. 

Rebane,  H.  1965.  (SILVICULTURAL  CHARACTERISTICS  OF 
ASPEN  IN  YOUNG  SPRUCE/HARDWOOD  STANDS  OE  THE 
MERCUVIALIS/AEGOPODIUM  SITE  TYPE.)  Met.sanduse  Tead. 
Uurim.  Lab.  Metsandusl.  Uurim.,  Tallium  No.  4,  (1  21-38).  (29  refs. 
[Est.ru.g.ru.g.).) 

Trebuhova,  T.  V.  1965.  (THE  POSITION  OF  ASPEN  IN  THE 
SAMARA  FORESTS.  DNEPROPETROVSK  REGION.)  Ukr.  bot. 
Z.  22  (2):  71-4.  11  refs.  (Ukr.ru.e. )  A.P.B. 

A  note  on  the  habitat  of  Populus  tremula  in  this  region,  with  brief 
descriptions  of  the  stands  in  the  floodplain,  on  sands,  in  ravines,  and 
on  the  fourth  terrace. 
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Doncev,  Z.  B.  1964.  [ECOLOGICAL  AND  GEOGRAPHICAL 
FEATURES  OF  THE  DISTRIBUTION  AND  LOCALIZATION  OF 
CERTAIN  TREE  AND  SHRUB  SPECIES  IN  N.  E.  BULGARIA.  [ 
Nauc.  Trud.  Lesoteh.  Inst.,  Sofija  12,(60-74).  15  refs.  (Bulg.f.) 
Lack  of  warmth  was  the  limiting  factor  for  Paliurus  aculeatus,  Celtis 
australis,  Rhus  coriaria  and  Colutea  cilicica,  and  lack  of  soil 
moisture  for  Fagus  sylvatica,  Acer  pseudoplatanus,  Staphylea 
pinnata,  Populus  tremula,  Quercus  sessiliflora  and  Carpinus  hetulus. 

181.2 

Dvorakovskii,  M.S.,  and  Ermolin,  I.E.  1972.  [FUNCTIONAL 
FEATURES  OF  THE  OPTICAL  PROPERTIES  OE  THE  LEAVES 
OF  OAK  ADVANCE  GROWTH  IN  DIFFERENT  ECOLOGICAL 
CONDITIONS.)  Vestn.  Mosk.  un-ta  Biol.,  pochvoved.  No.  4, 
114-116  [Ru.e.l  From  Referativnyi  Zhurnal  (1973)  1.56.42.  Ru. 
NLL. 


Riidik,  K.I.  1064.  (THE  ACOUSTICS  OF  lORFSl.)  lesn.  /.. 
Arhangel'sk  7  (2).   26-9.  3  refs.  (Ru.j 
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Anonymous.  1964.  (THE  FFIECT  OF  SOIL  CONDITIONS  ON 
THE  GROWTH  OF  WOODY  PLAN'IS.  )  Izdatel'stvo  'Nauka  i 
Tehnika',  Minsk,  pp.  1  15.  Many  refs.  )Ru.)  N.L.L. 
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Grupce,  R.  1967.  (MOISTURE  DEFICIT  OF  CERTAIN  WOODY 
PLANTS.)  God.  Zborn.  Zemj.-Sum.  Fak.  Univ.  Skopje  (Sum.)  20, 
(7  5-83).  (  I  2  refs.  (Maced.e.|.) 

Il'in,  A.M.  1970.  jVARIATION  IN  THE  WOOD  MOISTURE 
CONTENT  OF  MALE  AND  FEMALE  ASPEN  DURIN(;  THE 
GROWINC;  SEASON.)  Lesn.  Z.  13(3):  25-8.  )Ru.) 
Sex  and  site  conditions  affected  the  wood  m.c,  which  was 
consistently  higher  in  the  9  trees  on  both  site  type.!,  and  was 
consistently  higher  on  the  C2  "'te  j fairly  rich,  fresh  j  than  on  the  Cj 
site  I  fairly  rich,  moist  j  for  both  sexes. 

Kurhafskii,  N.  P.  1972.  [SEASONAL  VARIATIONS  IN  THE 
MOISTURE  CONTENT  OF  THE  NEEDLES  OE  EVERGREEN 
TREE  SPECIES  OE  THE  TAK^A.)  I  esovedenie  No.  2,  44-50 
)Ru.e.,  10  ref.) 

Raskatov,  P.  B.,  and  Fremin,  V.  M.  1973.  (EFFECT  OF  THE  1972 
DROUC^Hl  ON  THE  INCREMENT  OF  CERTAIN  TREE 
SPECIES.)  Lesnoi  /hurnal  16  (4):  5-8  (Ru.,  3  ref.) 
Retula  verrucosa,  Populus  tremula  and  Quercus  robur  s.l.  were  more 
affected  by  the  drought  than  Pinus  sylvestris.  Fraxinus  excelsior  and 
Tilia  cordata. 

Veretennikov,  A.  V.  1964.  [THE  EFFECT  OF  SURPLUS  SOIL 
MOISTURE  ON  THE  TRANSPIRATION  CAPACITY  OF  WOODY 
PLANTS.)  Eiziol.  Rast.  11  (2):  274-8.  17  refs.  (Ru.ru.e.)  A.P.B. 
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Nestsiarovich,  M.  D.,  Dziarugina,  T.  F.,  and  Aliker,  B.  S.  1970. 
)THE  EFFECT  OF  SOIL  MOISTURE  ON  THE  GROWTH  OF 
YEAR-OLD  SEEDLINGS  OF  POPULUS  TREMULA  AND  ULMUS 
LAEVIS.)  Minsk.  Belaruskaya  Akad.  Navuk.  Vestsi.  Ser. 
Biyalahichnykh.  Navuk.  4:  20-25.  (Bel.) 
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Chebotina,  M.  Ya.  1971 .  INFLUENCE  OF  PLANT  EXTRACTS  ON 
THE  MOBILITY  OF  Fe59  AND  Co^O  in  SOIL  UNDER  CON- 
DITIONS OF  DYNAMIC  LABORATORY  EXPERIMENTS.  Soviet 
Radiochemistry  13(5):  756-759  (E.,  6  ref.  ORS)  Translated  from 
Radiokhimiya  13,  740-744.  Ru. 

77ie  ability  of  the  extracts  to  mobilize  the  radionuclides  decrea.<!ed 
in  the  order:  Populus  >  Tllia  )  Pinus.  At  the  end  of  the  experiment 
the  Co^O  n,a.s  uniformly  distributed  throughout  the  soil,  whereas  in 
the  control  it  was  sorbed  mainly  by  the  topmost  soil  layer.  The 
content  of  Fe  decreased  uniformly  through  the  soil  layers  under  all 
experimen  tat  conditions. 

Mahonina,  G.I.  1965.  (DISTRIBUTION  OF  FeS6,  co^O,  Zn65, 
Sr90  AND  Cs'37  in  PINUS  SY LVESTR IS,  LARIX  SUKACZEWIl, 
POPULUS  TREMULA  AND  BETULA  VERRUCOSA.)  Bjull.  Mosk. 
Obsc.  Ispyt.  Prir.  (Otd.  Biol.)  70  (2):  120-3.  (Ru.e. )  N.L.L. 

Remezova,  G.  L.  1964.  [ACCUMULATION  OF  ORGANIC 
MATTER  DURING  THE  DEVELOPMENT  OF  THE  HERB  COVER 
OE  AN  OAK  FOREST.)  Bot.  Z.  49  (6):  894-900.  20  refs.  (Ru.) 
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Sokolov,  A.  A.  1969.  (EFFECT  OF  THE  ROOTS  OF  NORWAY 
SPRUCE,  BIRCH  AND  ASPEN  ON  THE  PHYSICAL  AND  CHEMI- 
CAL PROPERTIES  OF  SOD-PODZOLIC  SOILS.)  Lesoved.. 
Moskva  (6),  (53-9).  (Ru.e.,  6  refs.) 

181.35 

Jacquiot,  C.  1968.  (GERMINATION  OF  SPORES  OF  MYCOR- 
RHIZA-EORMING  BASIDIOMYCETES,  IN  THE  PRESENCE  OF 
EXCISED  ROOTS  OE  FOREST  TREES,  GROWN  IN  VITRO.) 
C.R.  Acad.  Sci.,  Paris  2  67D  (6):  617-8.  (I  reL  (  F.f. )  .  O.R.S. ) 
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Eliasson.  L.  1968.  DEPENDENCE  OF  ROOT  GROWTH  ON 
PHOTOSYNTHESIS  IN  POPULUS  TREMULA.  Physiol.  Plant., 
Copenhagen  21  (4):  806-10.  [12  refs.  lE.e.).| 

When  leaves  were  deprived  of  light,  root  growth  decreased  within  24 
hr.  and  the  roots  ceased  growth  completely  during  the  second  or 
third  day.  When  leaves  were  removed  or  the  tissue  in  a  stem  section 
below  the  leaves  was  killed,  root  growth  ceased  within  24  hr. 

Harabin,  Z.  1970.  {ROOTING  OF  CERTAIN  TREE  AND  SHRUB 
SPECIES  ON  ASH  DUMPS.]  Sylwan  114  (7):  45-50.  (Pol.ru.e.,  3 
refs.] 

Il'in,  A.M.  1973.  [THE  ROOT  SYSTEMS  OF  MALE  AND 
FEMALE  ASPEN.)  In  Lesovodstvo,  lesnye  kul'tury  i  pochvovedenie 
Vyp.  I.  Leningrad,  USSR;  lEdatel'stvo  Leningradskogo  Universiteta. 
49-53  [Ru.,  7  ref.  BLL] 

The  general  development  of  the  root  system  as  measured  by  the 
total  cross-sectional  area  of  the  main  (skeletal)  roots  was  similar  in 
male  and  in  female  trees,  but  the  male  trees  had  a  larger  number  of 
horizontal  roots.  The  male  trees  also  produced  significantly  more 
suckers  than  the  females. 

Panarin,  I.I.  1971.  [STRUCTURE,  BIOMASS  AND  LINEAR 
GROWTH  OF  ROOT  SYSTEMS  OF  TREES  AND  SHRUBS  IN 
DIFFERENT  FOREST  TYPES  OF  THE  CHITA  TRANS-BAIKAL 
REGION.]  Zap.  Zabaikal.  Fil.  Geogr.  Obshch.  SSSR  (54),  (7-15). 
(Ru.,  From  abstr.  in  Referat.  Zh.  1971  (12.56.60).  Ru.,  NLL] 

Straub,  R.  1966.  [THE  RELATIONSHIP  BETWEEN  AIR  AND 
SOIL  TEMPERATURES  AND  THE  INITIATION  OF  ROOT 
GROWTH  IN  ASPEN  SEEDLINGS.]  Schweiz.  Z.  Forstw.  117  (1): 
60-7.  1  ref.  [G.g.] 

In  a  study  of  36  one-year  seedlings  of  3  provenances  planted  in 
glass-fronted  containers,  in  3  environments,  root  growth  started 
later  than  shoot  growth.  The  time  lag  (5  to  19  days)  and  total  root 
growth  appeared  to  be  related  to  shoot  development,  which  varied 
with  temperature  and  photoperiod.  Differences  between 
provenances  were  small. 

Sokolov,  A.  A.  1967.  [ROOT  OCCUPATION  OF  THE  A] 
HORIZON  OF  SODDY  PODZOLIC  SOIL  BENEATH  NORWAY 
SPRUCE,  BIRCH,  AND  ASPEN  CANOPIES.]  Lesoved.,  Moskva 
(2),  (83-6).  [8  refs.  [Ru.e.].] 

The  quantity  of  absorbing  roots  ({  0-4  mm.  in  diameter)  as  a 
proportion  of  total  root  volume  in  this  horizon  was  highest  in  the 
Spruce  stand  (33-9%  vs.  30-8  and  26-6%  in  the  Birch  and  Aspen 
stands  respectively). 
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Gubareva,  V.  A.  1964.  [THE  EFFECT  OF  LEAF  AND  ROOT 
EXUDATES  ON  THE  GROWTH  OF  OAK.]  Lesn.  Hoz.  17  (12): 
22-4.  [Ru.] 

Sargunova,  V.  A.  1969.  [EFFECT  OF  CERTAIN  ALLELOPATHIC 
FACTORS  ON  THE  LABORATORY  GERMINATION  OF  LARIX 
SUKACZEWII  SEEDS.]  Lesn.  Z.,  Arhangel'sk  12  (2):  149-51.  [Ru., 
7  refs.] 

Aqueous  extracts  of  Birch  litter  and  of  Aspen  litter  significantly 
reduced  germinative  energy,  though  not  germination  %,  whereas  a 
mixture  of  these  extracts  stimulated  germinative  energy  but  scarcely 
affected  germination  %.  Root  extracts  of  Aspen  significantly 
reduced  germinative  energy. 
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Dolgoseev,  V.  M.  1968.  [RATIO  OF  MALE  AND  FEMALE  ASPEN 
INDIVIDUALS  IN  THE  FORESTS  OF  THE  KIROV  REGION.] 
Lesoved.,  Moskva  (4),  (97-9).  [9  refs.  [Ru.e.]  N.L.L.] 
Studies  in  three  Aspen  forest  types  showed  that  in  all  three  the  sex 
ratio  was  close  to  1  :  1  when  clones  and  individual  trees  of  seedling 
origin  were  counted.  On  the  basis  of  the  absolute  number  of  stems, 
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to  a  preponderance  of  9s  on  the  wettest. 
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pp.  (Fin.e.,  18  ref.] 
In  general,  the  time  of  felling  had  little  effect  on  the  number  of 


coppice  shoots;  the  smallest  numbers  were  found  after  felling  in  the 
dry  season  and  during  autumn  frosts,  and  the  largest  after  periods  of 
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From  abstr.  in  Referat.  Z.,  Moskva  (8.56.37).  [Ru.]  N.L.L.] 
A  study  of  branch  death,  decay,  and  self-pruning  in  natural  Aspen 
stands  in  various  parts  of  the  U.S.S.R. 

Margailik,  G.  I.  1973.  [THE  PHOTOSYNTHETIC  PRODUCTIVITY 
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Smirnov,  V.  V.  1971.  (BIOMASS  IN  SOME  FOREST  PHYTO 
COENOSES  OF  THE  EUROPEAN  PART  OF  THE  USSR.) 
Moscow,  USSR,  Izdatel'stvo  Nauka.  361  pp.  [Ru.e.,  347  ref.  NLL] 

Smirnov,  V.  V.  1964.  [SEASONAL  GROWTH  OF  THE  MAIN 
WOODY  SPECIES.]  Izdatel'stvo  'Nauka',  Moscow,  pp.  167.  112 
refs.  [Ru.]  N.L.L. 

Volkovic,  V.  B.  1966.  [COMPARATIVE  DIMENSIONS  OF  MALES 
AND  FEMALE  ASPEN.]  In  Materialy  Naucnotehniceskoj  Kon 
ferencii,  1966  Vyp.  2.  Leningradskaja  Lesotehniceskaja  Akademija 
pp.  73-8.  [[Ru.]  From  abstr.  in  Referat.  Z.,  Moskva  igeij 
(5.56.108).  [Ru.]  I.F.B.] 
Continued  studies  showed  that  there  was  little  difference  between  i 
and  9  Populus  tremula  trees  in  growth.  Only  very  abundant  fruiting 
reduced  the  growth  of  9  trees,  and  such  fruiting  occurs  only  very 
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k 


Burks,  H.  H.  1970.  STUDIES  IN  THE  VEGETATIONAL  HISTORY 
OF  SCOTLAND.  I.  A  POLLEN  DLVGRAM  FROM  ABERNETHYI 
FOREST,    INVERNESS-SHIRE    [SCOTLAND].    J.    Ecol.    5  8  (3);4j 
827-46  +  2  pollen  diagrams.  (51  refs.] 

Ibij 


IN    THE    NATURAL 

BY   HIGH-YIELDING 

Nauka,    Sofija    1  (4): 


182.2 

Penev,  N.  1964.  (GENERAL  PATTERNS 
REPLACEMENT  OF  CERTAIN  STANDS 
TWO-STOREYED  STANDS.]  Gorskostop. 
7-27.  7  refs.  [Bulg.ru.g.] 

182.4 

Byazrov,  L.  G.  1971.  (EPIPHYTIC  LICHENS  IN  ASPEN  STANDS 
OF  DIFFERENT  AGES  IN  THE  MOSCOW  REGION.]  Byull.  Mosk.f 
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,)bshch.  Ispyt.  Prir.  (Otd.  Biol.)  76(4):  111-7.  [Ru.e.,41  ref.  NLLJ 
describes  the  lichen  flora  on  the  stems  of  trees  aged  35,  55,  and  75 
'ears,  indicating  changes  in  its  composition  and  position  with  tree 
ge- 

Jobodjan,  M.  P.  1967.  [FORESTS  WITH  SAMBUCUS  UNDER- 
/OOD  IN  THE  UKRAINIAN  POLES'E.l  Ukr.  hot.  Z.  24  (4):  70-5. 
jlSrefs.  (Ukr.ru.e.l  A.P.B.) 

182.5 

Lussenac,  G.,  and  Becker,  M.  1968.  (ECOLOGY  OF  A  FOREST 
)N  HYDROMORPHIC  SOILS:  THE  FOREST  OF  CHARMES 
VOSGES).  A  METHOD  FOR  THE  DYNAMIC  STUDY  OF  A 
■OREST.]  Ann.  Sci.  for.,  Paris  25  (4):  291-332  +  1  map).  [29  refs. 
F.f.e.g.l.] 

1 87  VEGETATION  TYPES 

Irigora,  I.  M.  1972.  [FOREST  BOG  COMMUNITIES  CONTAIN- 
NG  QUERCUS  ROBUR  IN  THE  ZHITOMIR  POLES'E  REGION.) 
Jkrains'kii  Botanichnii  Zhurnal  29(6):  723-730  [Ukr.e.,  11  ref. 
iPB] 


Gives  details  of  the  peat  chemistry,  mensurational  characteristics, 
and  floristic  composition  of  10  forest  bog  associations  in  which  Q. 
robur  appears  in  this  region  of  the  Ukraine.  The  associations  are  all 
dominated  by  Populus  tremula  and/or  Pinus  sylvestris,  with  various 
species  of  Sphagnum. 

Kamysev,  N.  S.  1967.  [WATERSHED  SPHAGNUM  BOGS  OF  THE 
OKA/DON  LOWLAND.)  Bjull.  Mosk.  Obsc.  Ispyt.  Prir.  (Otd.  Biol.) 
72  (2):  66-75.  [31  refs.  [Ru.e.)  N.L.L.) 

Describes  the  flora  of  these  transitional  bogs,  which  includes  Betula 
spp.,  Pinus  sylvestris.  and  Pooulus  tremula. 


Kiseleva,  K.  V.  1965.  [THE  ASPEN  FORESTS  OF  THE  KLINSKO- 
DIMITROVSKAJA  RIDGE,  AND  THEIR  DEVELOPMENT.)  Bot. 
Z.  50  (4):  567-71.  7  refs.  [Ru.) 

Nitsenko,  A.  A.  1972.  [STUDY  OF  THE  FOREST  TYPES 
FORMED  BY  SMALL-LEAVED  DECIDUOUS  TREES  IN  THE 
EUROPEAN  PART  OF  THE  USSR.)  Tipologiya  melkolistvennykh 
lesov  evropeiskoi  chasti  SSSR.  Leningrad,  USSR,  LGU.  138  pp. 
[Ru.,  186  ref.  NLL) 


2  SILVICULTURE 


22  SILVICULTURAL  SYSTEMS.  CONSTITUTION 

AND  COMPOSITION  OF  STANDS;  FORMS  OF 

STAND 

221  HIGH  FOREST  SYSTEMS 

Nabatov,  N.  M.  1972.  [SHELTERWOOD  FELLINGS  IN  SPRUCE/ 
BIRCH  STANDS.)  Lesnoe  Khozyaistvo  No.  2,  31-34  [Ru.) 

226  CHANGES  OF  SILVICULTURAL  SYSTEM. 
CONVERSION  (BY  SYSTEM  OR  SPECIES) 

Turkin,  A.  S.,  and  Nabatov,  N.  M.  1964.  [SHELTERWOOD  FELL- 
INGS IN  BIRCH  STANDS.)  Lesn.  Hoz.  17(4):  21-3.  1  ref.  [Ru.) 
Gives  details  of  a  mechanized  shelterwood  felling  in  a  mature 
Birch  /Spruce  /Aspen  stand  (6/3/1  /  with  Spruce  forming  20%  of  the 
second  storey  and  a  good  Spruce  underwood  and  natural  re- 
generation. 

Zeltov,  N.  M.  1966.  [INCREASING  THE  PRODUCTIVITY  OF 
THE  CNINSK  FORESTS  BY  CONVERSION  OF  LOW-VALUE 
STANDS.)  Sbom.  Rabot  Lesn.  Hoz.  Vsesojuz.  Nauc.-Issled.  Inst. 
Lesovod.  No.  51,  (3-22).  (Ru.) 

228  CONSTITUTION  AND  COMPOSITION  OF 
STANDS;  FORMS  OF  STAND 

Chuenkov,  V.  S.  1974.  [PRODUCING  ECONOMICALLY  DE- 
SIRABLE STANDS.)  Lesnoe  Khozyaistvo  No.  7,  67-71  [Ru.,  6 
ref.  I 

Danilin,  M.  A.  1965.  [AGE  STRUCTURE  OF  ASPEN  STANDS  OF 
THE  KRASNOYARSK  INSTRUCTIONAL  AND  EXPERIMENTAL 
LESKHOZ.j  Lesn.  Z.  Arhangel'sk  8  (3):  34-6.  3  refs.  [Ru.)  3  tbis. 
From  age  determinations  on  296  7  trees  felled  in  various  pure  stands, 
the  author  concludes  that  Aspen  suckers  continue  to  appear  on 
felled  areas  and  bums  for  several  years,  thus  leading  to  the 
formation  of  uneven-aged  stands. 


Hegre,  A.,  and  Langhammer,  A.  1967.  [A  CONTRIBUTION  TO 
DISCUSSION  ON  MIXTURES.)  Meldinger  fra  Norges  Land 
brugshogskole,  VoIIebekk  46(9):  pp.  30.  [70  refs.  [Nor.nor.g.g.) .) 
Describes  the  establishment  and  treatment  of  a  mixture  establishea 
in  1947  (2  +  0  Aspen  and  2  +  2  Spruce,  planted  as  alternate  trees), 
2nd  gives  graphs  and  tables  showing  height,  d.b.h.,  volume, 
increment,  spacing,  etc.  in  the  period  up  to  1966. 

Moiseenko,  F.  P.  1974.  [THE  ROLE  OF  TREES  OF  DIFFERENT 
GROWTH  CLASSES  IN  THE  FORMATION  OF  THE  STANDING 
VOLUME.)  Lesnoe  Khozyaistvo  No.  3,  36-39  [Ru.,  7  ref.) 
Analyses  data  on  the  increment  of  trees  of  different  Kraft  growth 
classes  at  different  ages  in  Aspen  stands  of  site  class  la  in  Belorussia. 


23  REGENERATION  AND  FORMATION  OF 
STANDS 

231  NATURAL  REGENERATION 

H'in,  A.M.,  and  Fedotov,  N.  E.  1972.  [EFFECT  OF  FELLING 
SEASON  ON  THE  SUCKERING  OF  ASPEN  AND  THE  FORMA- 
TION OF  YOUNG  STANDS.)  Lesnoi  Zhurnal  15  (5);  42-47  )Ru., 
IS  ref.) 

Plots  in  a  stand  of  Populus  tremula  45  years  old  in  S.  central  Russia 
were  felled  in  April,  May,  and  each  month  from  July  to  December. 
The  number  of  suckers  produced  was  by  far  the  greatest  after  the 
April  felling  (averaging  90S  suckers  per  tree)  and  next  greatest  after 
the  May  felling  (640  per  tree). 

232  ARTIFICIAL  REGENERATION 
232.1 

Langhammer,  A.  1973.  [RESEARCH  WITH  HYBRID  ASPEN  IN 
NORWAY.)  Meld  Nor  Landbrukshogsk  52(9):  36  p.,  map.  Ref. 
[Nor.) 

232.13 

Benson,  M.  K.,  and  Einspahr,  D.  W.  1967.  EARLY  GROWTH  OF 
DIPLOID,  TRIPLOID  AND  TRIPOLOID  HYBRID  ASPEN.  For. 
Sci.  13  (2):  150-5.  [12  refs.) 

Simple  correlations  between  sp.gr.  and  increment  show  that  rapid 
increment  has  no  adverse  effect  on  sp.gr. 

Langhammer,  A.  1973.  [A  TRIAL  OF  HYBRID  ASPEN  IN 
NORWAY.)  Meldinger  fra  Norges  Landbrukshogskole  52  (9):  36 
pp.  [Nor.de.,  1  1  ref.) 

A  significant  relation  was  found  between  quality  (stem  form,  health 
etc.)  height  at  3  years  and  mean  height  of  the  crosses  at  16  years  of 
age.  The  height  differences  between  the  10  tallest  hybrids  and  the 
pure  P.  tremula  at  age  16  years  represented  an  increase  in  height 
growth  of  63%  in  the  hybrids. 

Larsen,  C.  S.  1965.  [THE  HYBRID  ASPEN  (POPULUS  TREMULA 
X  P.  TREMULOIDESI  AT  SVENSTRUP.)  Dansk  Skovforen. 
Tidsskr.  50  (1):  1-16.  (Dan.) 

Discusses  the  development  of  the  hybrid,  its  increased  propagation, 
its  diseases  and  pests,  and  its  growth  in  mixed  plantings  (e.g.  with 
Acer  pseudopla tonus  and  Ash),  at  Svenstrup,  Denmark. 

Seitz,  F.  W.  1971.  STEIGERUNG  DES  JUGENDWACHSTUMS 
DURCH  DIE  KREUZUNG  VERWANDTER  PAPPELARTEN. 
Allgem.  Forstz.,  Munchen  26  (39):  2.  Umschl.  S.,  [  7  Abb.) 

232.311 

Haasemann,  W.  1966.  [ASPEN  BREEDING  MATERIAL  FROM 
NORTH-EAST  POLAND. |  Sozial.  Forstw.,  Berl.  16  (12):  363-5.  [5 
refs.  [G.|.) 
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Gives  increment  data  for  selected  plus-trees  of  Populus  tremula  from 
which  scions  have  been  collected  in  connexion  with  the  E.  German 
tree-breeding  programme.  The  reason  for  the  superior  growth  of  the 
Polish  provenances  is  discussed. 

232.312 

Finta,  I.,  Marjai,  Z.,  and  Markhot,  J.  1964.  [MECHANIZED 
PREPARATION  QF  ASPEN  SEED.]  Erdesz.  Kutatas.,  Budapest 
60  (1/3):  157-70.  1  ref.  [Hu.hu. ru.g.] 

Suitable  apparatus  of  the  forced-draught,  warm-air  type  has  now 
been  tested  for  cleaning  and  drying  this  seed.  Nearly  50%  more  seed 
was  obtained  than  by  hand  rubbing.  On  account  of  the  temperature 
used  (60-65°  C),  germination  was  poorer  but,  in  spite  of  this,  the 
seedling  yield  was  25-35%  higher  than  by  the  older  method. 

232.322 

Kosourov,  Ju.  F.,  and  Ignatenko,  V.  K.  1968.  [APPLICATION  OF 
ASH  AND  BURNING  OF  THE  SOIL  IN  THE  PRODUCTION  OF 
HEALTHY  ASPEN  SEEDLINGS.)  Lesn.  Hoz.  (5),  (46-8).  (Ru.j 
The  numbers  and  growth  of  Aspen  seedlings  on  the  treated  plots 
were  superior  to  those  on  untreated  control  plots,  and  soil  burning 
and  ash  spreading  are  recommended  as  nursery  techniques  for  the 
production  of  commercial  planting  stock. 

232.323 

Ivanescu,  D.  1965.  (SOWING  POPULUS  TREMULA  SEED  IN  THE 
NURSERY.)  Rev.  Padurilor  80  (2):  62-6.  7  refs.  [Rum.ru.g.e.) 


232.325.24 

Thorup.  S.  1974.  [CHEMICAL  CONTROL  OF  POPULUS 
TREMULA.)  Res.  Norw.  Agric.  25  (6):  593-614.  [Dan.] 

232.328 

Glazyrin,  V.  M.,  and  Matskova,  L.  G.  1971.  [RESULTS  OF  EX- 
PERIMENTS ON  THE  ARTIFICIAL  PROPAGATION  OF  ASPEN.) 
Nauch.  Tr.  Kazakhsk.  S.-kh.  Inst.  14  (2):  89-100.  [Ru.  From  abstr. 
in  Referat.  Zh.  1972  (3.56.163).  Ru.  NLL) 

For  root  cuttings,  results  were  best  with  cuttings  30-100  cm  long, 
diameter  1-3  cm,  taken  and  planted  in  early  spring  and  covered  to  a 
depth  of  7-10  cm  on  clay-loams  or  12-14  cm  on  sandy  loams, 
without  compaction  of  the  soil  after  planting. 

Janson,  L.  1967.  [ EFFECT  OF  ENVIRONMENTAL  CONDITIONS 
ON  THE  REGENERATION  OF  VEGETATIVE  ORGANS  IN 
POPLARS  OF  SECTION  LEUCE.)  Prace  Inst.  Bad.  Lesn.  No.  328, 
(3-99).  ]  60  refs.  (Pol.ru.g.) .) 

Kolevska-Pletikapic,  B.  1967.  [EFFECT  OF  GROWTH  SUB- 
STANCES AND  ANATOMICAL  STRUCTURE  ON  THE  ROOTING 
OF  SALIX  CAPREA  AND  POPULUS  TREMULA.)  Acta  bot.  croat. 
No.  26/27,  (191-211).  [Serb.g.  From  abstr.  in  Referat.  Z.  1970 
(10.56.203).  Ru.  N.L.L.) 

Lattke,  H.  1970.  [MIST-SPRAY  PROPAGATION  OF 
SALICACEAE  NOT  EASILY  GROWN  FROM  CUTTINGS:  NEW 
RESULTS.]  Sozial.  Forstw.  20  (6):  172-3,  181.  [G.) 
Reports:  quicker  rooting  of  green  cuttings  of  Populus  X  canescens, 
P.  tremula  and  Salix  caprea  in  a  rooting  medium  electrically  heated 
to  24°  C;  use  of  'Piatherm'  (a  foamed  ureaformaldehyde  polymer) 
as  a  rooting  medium;  and  the  selection  of  P.  tremula  X  P. 
tremuloides  clones  that  are  easily  rooted  as  green  cuttings. 

Lepisto,  M.  1972.  RESULTS  OF  PROPAGATION  TESTS  CON- 
DUCTED WITH  CUTTINGS  IN  1970.  Translation,  Environment 
Canada  No.  OOENV  TR  143,  5  pp.  (E.,  Transl.  from  Metsa  ja  Puu 
(1970)  No.  12,  5-7.  Fi.  Limited  distribution] 

Rone,    V.  M.    1968.    [THE   BEST  WAY   OF   GRAFTING   ALDER 
AND  ASPEN.)  Lesn.  Hoz.  (10),  (84-5).  [Ru.) 
For  Aspen,  apical  grafts  have  proved  best. 

Ronald,  W.  G.,  and  Gumming,  W.  A.  1971.  COMPATIBILITY  AND 
GROWTH  OF  COLUMNAR  EUROPEAN  ASPEN  ON  POPLAR 
ROOTSTOCKS.  Combined  Proceedings,  International  Plant  Propa- 
gators' Society  21,  437-441  [E.,  6  ref.  EMB) 

Two  hybrid  Poplar  selections  (Brooks  4  and  Brooks  6)  were 
promising  as  regards  rooting  ability,  compatibility  and  growth.  P. 
tremuloides  proved  compatible,  but  its  usefulness  is  limited  by  a 
tendency  to  sucker  and  by  seedling  variation. 


Schrock,  O.  1965.  [THE  LARGE-SCALE  PROPAGATION  01  in 
POPULUS  TREMULA,  P.  CANESCENS  AND  ROBINIA  PSEUDO 
ACACIA.]  Sozial.  Forstw.,  Berl.  15  (3):  89-93,  96.  17  refs.  [G.g.e, 
Describes  E.  German  trials  in  the  large-scale  production  of  planting 
stock,  including  the  selection  of  suitable  mother  trees  and  cultivatec 
clones,  using  chiefly  root  cuttings  or  suckers.  Some  clones  of  P 
canescens  or  P.  canescens  X  P.  alba  could  be  propagated  satis 
factorily  by  shoot  cuttings. 


Smilga,  J.  1970.  [GROWTH  AND  MORPHOLOGY  OF  GENERA 
TIVE  PROGENY  OF  ASPEN.)  Jaunakais  Mezsaimnieciba  12:  3-17 
[Lav.) 

Smilga,  J.  1971.  [GENETIC  DIFFERENCES  IN  THE  GROWTL 
AND  MORPHOLOGY  OF  1-YEAR  GRAFTED  ASPEN  CLONES. 
Jaunakais  Mezsaimnieciba,  Riga  No.  13,  (23-35)  (Lav.ru.de.,  5  ref.| 
Describes  investigations  in  Latvia  on  the  variation  in  height,  lea 
dimensions,  stomatal  size,  and  wood  density  of  grafted  clones,  wit) 
special  reference  to  the  effect  of  the  root  stocks. 


lilot 


Winton,  L.  1971.  TISSUE  CULTURE  PROPAGATION  OI 
EUROPEAN  ASPEN.  For.  Sci.  17  (3):  348-50.  [6  refs.) 

232.329 

Igaunis,  G.  A.  1974.  [GROWING  PLANTING  STOCK  IN  PLASTIC 
GREENHOUSES.)  Moscow,  USSR;  Lesnaya  Promyshlennost'.  23< 
pp.  (Ru.,  83  ref.  BLL] 

A  practical  manual  of  information  on  the  production  of  planting 
stock  in  plastic  greenhouses,  based  on  experience  in  Latvia  since  thi\ 
mid  1  960s. 


gill 
m 
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Keller,  T.  1965.  [MODEL  [NURSERY)  TRIALS  WITH  FER 
TILIZERS  FOR  PLANTS  RAISED  FOR  PLANTING  IN  CON 
TAINERS.)  Schweiz.  Z.  Forstw.  116(3),  (243-55).  12  refs.  JG.f. 
Results  for  Aspen  indicated  that,  with  suitable  fertilizers,  weeding 
time  might  be  reduced  by  1-2  years.  In  general,  slow-acting,  organii 
or  semi-organic  fertilizers  [only  commercial  names  are  given  /OiJ* 
most  J  were  more  suitable  than  mineral  fertilizers,  but  an  addition  " 
20%  compost  alone  was  not  sufficient. 


ni 

Langhammer,  A.  1967.  [HYBRID  ASPEN  IN  JIFFY-POTS. ]  Norsl    p 
Skogbr.  13  (5):  179.  [Nor.)   [2  photos.  1  tbl.)  |,„ 

ni 
Pospisil,  J.   1965.  [RAISING  HYBRID  ASPEN  PLANTS  IN  POLY 
THENE  BAGS.)   Shorn.  Vysoke  Skoly  Zemed.,  Brno  (Rada  C)  (1)^, 
(1-6  +  4  photos).  (5  refs.  (Cz.ru.e.g.) .] 

Describes  5-year  nursery  tests  in  Czechoslovakia  in  which  perforatec 
polythene  bags  have  been  used  successfully  for  raising  plants  from 
seed  obtained   by   artificial  crossing,  emphasizing  their  advantage 
over  earthenware  pots.  The  bags  are  either  slit  open  before  p/a«fi«4E 
out,  or  used  as  planting  tubes. 

Pospisil,  J.  1967.  THE  REARING  OF  ASPEN  (POPULU 
TREMULA  L.)  IN  PLASTIC  GREENHOUSES.  Acta  Univ.  Agric. 
Brno  (Fac.  Silv.)  36  (3):  2  35-51.  [11  refs.  [E.e. cz.ru. cz.) .) 
Describes  the  design  and  construction  of  the  first  portable  plastii 
greenhouse  (made  of  polythene  stretched  over  a  tubular  duralumii 
frame)  to  be  tested  in  Czechoslovakia.  Use  of  the  poly  them 
greenhouse  is  extremely  promising. 


■0 
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232.43 


Pohjonen,    V.    1974.    (EFFECT    OF    SPACING   ON    THE    FIRST     »* 
YEAR    YIELD    AND    HEIGHT    GROWTH    OF    SOME    SPECIE5 
GROWN  ON  SHORT  ROTATIONS.)   Silva  Fennica  8(2):   115-12f 
[Fin.e.,  12  ref.) 

In  a  trial  in  N.  Finland,  seedlings  of  Alnus  incana  (a),  Populw 
tremula  X  P.  tremuloides  (b),  Salix  'Aquatica  Gigantea'  (c)  and  S 
phylicifolia  (d)  were  planted  at  various  spacings  and  their  weigh 
yield  and  height  growth  were  measured  at  the  end  of  the  first  year 
Initial  spacing  had  the  greatest  effect  on  the  yield  of  (c)  and  least  or 
that  of  (a). 


233  AFFORESTATION 


111 


fill 


Fuchs,  G.   1973.   [PERENNIAL  LUPINS  FOR  REFORES  rATION|    ^^ 
AND    CARE    OF   THE    LANDSCAPE.)    Allgemeine    Forstzeituni| 
84(2):  43-45.  (De.) 

Describes  revegetation  and  reforestation  trials  on  difficult  spoi 
mounds  and  open-cast  sites  of  talcum  workings  in  Styria.  Betuh 
pubescens,  Salix  caprea  and  Populus  tremula  failed. 
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Schlatzer,  G.  1970.  [RAMBLES  IN  THE  DESERT  ARBORETUM.] 
)ansk  Dendrologisk  Arsskrift  3  (2):  143-158.  (Dan.e.,  8  ref.| 

236  CARE  OF  REGENERATION  OR  PLANTATIONS 
IN  THE  INITIALSTAGES  OF  ESTABLISHMENT 

;mirnov,  V.  V.  1967.  [EFFECT  OF  GIBBERELLIN  ON  THE 
VNNUAL  AND  SEASONAL  INCREMENT  OF  SOME  WOODY 
;PECIES.]  Lesoved.,  Moskva  (4),  (55-63).  [30refs.  (Ru.e.|.| 
'opulus  tremula,  shoot-length  increment  was  increased  and  the 
rowing  season  extended,  but  the  treated  shoots  were  thin  with  few 
luds  and  leaves,  and  often  deformed,  and  were  susceptible  to 
.lamage  by  low  temperatures  in  winter. 


237  AMELIORATION  OF  FOREST  SITES 

laritonov,  G.  A.  1970.  [IMPORTANCE  OF  THE  APPLICATION 
r)F  LIME  AND  GYPSUM  IN  PLANTATIONS  IN  THE  [SOVIET] 
;  :ARPATHIANS.]  Lesn.  Z.  13  (4):  5-7  +  1  tbi.  [Ru.,  1  ref.] 
n  trials  in  which  limestone  or  gypsum  were  applied  on  the  forest 
loor  in  pole  stands,  limestone  at  3  tonsjha.  caused  a  significant 
mprovement  after  one  year  in  the  diameter  increment  of  Pop ul us 
remula.  Gypsum  at  400  kg./ha.  increased  increment  significantly  in 
'.  tremula. 

lolmen,  H.   1973.   [FOREST  FERTILIZING  IN  SWEDEN   1972.] 
Cungliga    Skogs-    och    Lantbruksakadamiens   Tidskrift    112    (1/2): 
•  ',4-28.  [Sv.e.,  EMB] 

.anghammer,  A.  1971.  [A  PRELIMINARY  FERTILIZER  TRIAL 
N  ASPEN  FOREST.]  Skogeieren  (1  1),  (20-1).  [Nor.] 
,1  dense  stand  of  Aspen  [Populus  tremula]  (mean  height  17-5  m, 
nean  diameter  16-4  cm,  and  age  54  years)  on  an  acid  sandy  site 
Aspen  site  class  IV)  was  treated  with  50  kg  NPK  fertilizer  per 
lecare  in  1962  and  with  35  kg  calcium  ammonium  nitrate  per 
I  lecare  in  1964.  Measurements  in  1968  and  1969  showed  that  the 
I  rees  responded  rapidly  in  ring  width  to  the  first  treatment,  but  that 
he  response  declined  soon  after  the  second. 

.avricenko,     V.  M.     1968.    [DETERMINING    THE    FERTILIZER 
i  REQUIREMENTS  OF  FORESTS.]  Lesn.  Hoz.  (8),  (41-3).  [  Ru.| 
,  '"he  annual  requirement  of  N,  P,  and  K  (in  kg./ha.)  by  various  stand 

ypes  at  various  ages  is  shown. 

ialoniemi,  M.  1965.  [EXPERIENCE  IN  THE  CULTIVATION  AND 
FRTILIZER  TREATMENT  OF  HYBRID  ASPEN.)  Metsat.  Aikak. 
i2  (4):  136,  156-8.  7  refs.  [Fin.e.J 

n  fertilizer  trials,  N  favoured  the  growth  of  seedlings,  but  P  and  K 
tad  no  clear  effect.  Susceptibility  to  Valsa  nivea  and  Stilpnotia 
alicis  is  also  discussed. 


24  TENDING  OF  STANDS  AND  TREES 

242  THINNINGS 

aarneoud,  C,  and  Dubois,  J.  M.  1973.  (THINNING  YOUNG 
COPPICE  STANDS  IN  NORTH-EASTERN  FRANCE.  |  In  Rapport 
Sinnuel,  Association  Foret-Cellulose  1972,  177-216  [F.e.de.,  2  ref.| 
VIeasurements  of  girth  and  b.a.  in  1972  showed  that,  to  ensure  a 
atisfactory  response,  stands  of  this  type  must  be  thinned  when 
10-15  years  old,  and  that  7  m  apart  is  the  maximum  permissible 
pacing  between  felled  strips. 

iameoud,  C,  and  Dubois,  J.  M.  1971.  [TWO  THINNING  TRIALS 
3N  HORNBEAM  COPPICE  IN  NORTH-EASTERN  FRANCE. 
VOLUME  TABLES.]  Rapp.  Ass.  For.-Cell.  (279-315).  [F.e.de.] 
describes  a  study  of  the  effects  of  different  thinning  treatments  on 
he  growth  of,  and  yield  of  pulpwood  from,  two  Carpinus 
^etulus/Populus  tremula  coppice  stands,  (a)  40  years  old  and  (b)  18 
'ears  old,  on  similar  sites  in  Aube. 

)avydov,     A.  V.      1971.     [TENDING     FELLINGS.]      Izdatel'stvo 
^esnaya  Promyshlennost',  Moscow,  pp.  181.  (Ru.,  NLL] 
details  are  given   of  the  effect  of  thinnings  on  stand  yield,  stem 
arm,  wood  quality,  and  wind  and  snow  resistance. 

<oncevoj,  P.J.  1968.  [THE  EFFECT  OF  TENDING  FELLINGS 
CLEANINGS  AND  THINNINGS]  ON  PHOTOSYNTHETIC  PRO- 

:)UCTIVITY  IN  ASPEN.]  Lesn.  Z.,  Arhangel'sk  11  (5):  45-7.  [5 
efs.  [Ru.].] 


243  OPENING  OF  THE  CANOPY 

(INCREMENT  FELLINGS,  OVERHEAD  RELEASE  AND 

IMPROVEMENT  FELLINGS) 

Eglite,  A.  K.,  and  Spalvin's.  Z.  P.  1964.  [RELEASING  (CONIFERS 
IN]  YOUNG  STANDS  BY  BARK  TREATMENT  (OF  HARD- 
WOODS) WITH  ARBORICIDES.)  Lesn.  Hoz.  17(2):  23-4.  (Ru.) 
In  Latvia,  the  best  way  of  releasing  young  conifers  from  Aspen  and 
Birch  has  been  found  to  be  basal  application  of  a  3%  solution  of 
butyl  ester  of  2,4-D  or  2,4, 5-T  in  diesel  oil  from  April  to  late  June. 

Lindeman,  G.  V.,  and  Turundaevskaja,  T.  M.  1970.  (THE  DYING 
OF  GIRDLED  ASPEN  TREES  AND  THE  DEVELOPMENT  OF 
PESTS  AND  DISEASES  ON  THEM.)  In  Vzaimootnosenija  Kompo- 
nentov  Biogeocenoza  v  Listvennyh  Molodnjakah.  Izdatel'stvo 
'Nauka',  Moscow,  pp.  270-81.  (Ru.,  12  refs.( 

Martynov,  A.N.  1964.  [MICROCLIMATE  IN  YOUNG  MIXED 
STANDS  AFTER  CHEMICAL  TREATMENT.)  Lesn.  Hoz.  17(10): 
17-20.  [Ru.[ 

Tabulates  data  on  the  microclimatic  changes  brought  about  by  aerial 
spraying  of  butyl  ester  of  2, 4, 5-T  at  1-3  kg./ha.  to  release  Spruce 
and  Pine  under  Aspen  and  Birch  in  the  Leningrad  region. 

Pauljukevicus,  G.  B.  1964.  [CHANGE  IN  CLIMATIC  FACTORS 
AFTER  SHELTERWOOD  FELLING. [  Lesn.  Hoz.  17(10):  15-6. 
[Ru.] 

Light,  air  temperature,  soil  temperature,  precipitation  reaching  the 
ground,  and  Spruce  increment  all  increased,  and  relative  humidity 
decreased,  with  increasing  intensity  of  felling,  as  compared  with 
control  plots.  Indications  are  that  the  best  felling  is  one  removing 
40-45%  of  standing  volume. 

Samgin,  P.  A.  1965.  [BASAL  TREATMENT  OF  (UNWANTED 
SPECIES  IN]  YOUNG  STANDS.)  Lesn.  Hoz.  18(5):  17-9.  ( Ru.  ] 
In  the  Leningrad  region,  tests  on  basal  application  with  spray  or 
brush  of  solutions  of  2,4-D  or  2, 4, 5-T  butyl  esters  in  diesel  oil 
showed  that  Aspen  was  more  readily  killed  than  Birch,  and  that 
2,4, 5-T  butyl  ester  was  the  more  effective  of  the  two  arboricides. 

Sannikov,  G.  P.,  and  Tykvina,  A.  F.  1971.  (DESTROYING  UN- 
DESIRABLE WOODY  VEGETATION  BY  BASAL  TREATMENT 
WITH  ARBORICIDES.)  Khimiya  u  Sel'skom  Khozyaistve  9(12): 
37-39.  [Ru.,  13  ref.)  From  Weed  Abstracts  21,  2362.  OW. 
Aspen  up  to  ca.  10  cm  basal  diameter  were  successfully  controlled 
by  painting  the  bases  of  the  stems  with  2  to  4%  solutions  of  the 
butyl  esters  of  2,4-D  or  2, 4, 5-T  in  diesel  fuel  oil  in  the  first  half  of 
the  growing  season. 

245  TENDING  OF  TREES 

Anonymous.     1971.     [PRUNING.)     Allg.     Forstzeitschr.    26(12): 

236-9.  [G.,  1  ref.) 

Includes  pruning  trials  on  Birch  and  Aspen  in  Norway. 

Ibel,  K.  1971.  POSITIVE  ERGEBNISSE  AUS  ASTUNGSVER- 
SUCHEN  AN  BIRKE  UND  ASPE  IN  NORWEGEN.  Allgem.  Forstz., 
Munchen  26  (12):  S.239.  [dt.  Zsfg.) 

Poluboyarinov,  O.I.  1972.  [CHEMICAL  PRUNING.)  Lesnoe 
Khozyaistvo  No.  8,  25-26  (Ru.) 

The  lower  living  branches  of  young  Aspen  were  sprayed  or  brushed 
with  0.5%  and  1%  solutions  of  butyl  ester  of  2,4, 5-T  and  2,4-D  in 
diesel  oil.  Further  trials  were  made  in  August  1969  on  16-year-old 
Aspen  with  a  0.5%^  solution  of  2, 4, 5-T  in  diesel  oil.  Inspection  of  the 
trees  a  year  later  showed  that  the  treated  branches  had  died,  that 
93%>  of  the  trees  were  normal  or  satisfactory,  and  that  the  others  (all 
weakly  or  poorly  developed  before  treatment)  were  dead. 


Zumer,  M.  1966.  (PRUNING  STUDIES  ON  PINE,  SPRUCE, 
BIRCH,  ASPEN,  ASH  AND  OAK.)  Medd.  Norske  Skogforsoksv. 
20  (6),  No.  77,  (399-581).  73  refs.  [G.nor.| 

Birch  and  Aspen  both  showed  discoloration  and  decay  resulting 
from  pruning,  amounts  increasing  with  reduction  of  crown  size  and 
increasing  size  of  branches  removed. 

Zumer,  M.  1968.  (DISCOLORATION  OF  THE  WOOD  OF  SOME 
SPECIES  AFTER  GREEN  PRUNING.)  Norsk  Skogbr.  14(18): 
405-6.  (6  refs.  (Nor.[.) 

Discusses  the  distribution  of  wood  discoloration  after  pruning 
Aspen  and  Birch  [cf  F.A.  27  No.  5958 J,  and  Pagony's  theory  of 
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false  and  wound  hear  (wood  and  his  recommendations  on  date  and 
techniques  for  pruning  Poplar. 

26  COMBINATIONS  OF  FORESTRY 
WITH  AGRICULTURE 

268  PASTURED  FORESTS.  GRAZING  ON  FOREST 
AND  OPEN  RANGES 

Kataev,  O.  A.,  Martynov,  E.  N.,  Bogdan,  M.  A.,  and  Sannikov,  G.  P. 
1973.  [THE  EFFECT  OF  DYBAR,  USED  FOR  THE  CHEMICAL 
CLEARING  OF  OVERGROWN  PASTURES,  ON  THE  VEGETA- 
TION AND  ON  FOREST  INHABITANTS.)  Khimiya  v  Sel'skom 
Khozyaistve  11  (12):  922-927.  [Ru.J  From  Weed  Abstracts  2  3, 
2519.  OW. 

Trials  of  Dybar  (fenuron  granular  25%)  were  made  in  1 965-  71  [near 
Leningrad  I  on  medium  and  heavy,  weakly  podzolized  silty-loam 
soils  for  the  reclamation  of  forested  areas  for  agricultural  use.  Tlie 
main  tree  species  were  Alnus  glutinosa,  Betula  alba,  Populus 
tremula,  Prunus  padus.  Fenuron  at  60-90  a.i./ha,  applied  in  spring, 
summer  or  autumn  over-all  or  in  small  areas,  gave  97-100%  kill  of 
the  trees  and  brush:  30  kg/ha  was  inadequate  and  the  results  suggest 
that  40-50  kg/ha  would  be  the  optimum. 


Sannikov,  G.  P.  1970.  [RESULTS  OF  TESTING  GRANULAR 
ARBORICIDES.)  Khimiya  v  Sel'skom  Khozyaistve  8(4):  289-291 
[Ru.,  10  ref.l  From  weed  Abstracts  21,817.  OW. 


28  HUSBANDRY,  GROWING  AND  COLLECTION, 
OF  FOREST  PRODUCTS  OTHER  THAN  WOOD 

Grom,    I.  L    1967.    [THE    YIELD    OF   WILD    BERRYBEARINi 

PLANTS     IN     THE     NORTHERN     REGIONS     OF     THE     KOMJ 

A. S. S.R.I    Rast.    Resursy,   Moskva    3(2):    193-8.    [S  refs.   [Ru.ru.] 

N.L.L.j 

Tabulates  data  on  yields  of  some  11  species  of  berries  in  5  Pine  arte 

5  Spruce  forest  types.  Birch  forests.  Aspen  forests,  bogs,  and  ale 

felled  areas. 


Siren,    G.,    Blomback,    B.    and    Alden,   T.    1970.    PROTEINS    IN 

FOREST    TREE    LEAVES.    Rapp.    Uppsats.    Instn.    Skogsforyngr. 

Skogshogsk.  No.  28,  pp.  22.  [E.sw.,  20  ref.J 

A   test  on  P.   tremula  showed  that  the  content  of  protein  declinea 

slightly  with  increasing  leafage,  but  its  composition  remained  fairly 

constant. 


3  WORK  SCIENCE.  HARVESTING  OF  WOOD: 
LOGGING  AND  TRANSPORT.  FOREST  ENGINEERING 


30  WORK  SCIENCE  (WORK  STUDIES): 
GENERAL 

Belin,  L.  1972.  [IMMUNOLOGICAL  ANALYSIS  OF  BIRCH 
POLLEN  ANTIGENS,  WITH  SPECIAL  REFERENCE  TO  THE 
ALLERGENIC  COMPONENTS.)  International  Archives  of  Allergy 
42,  300-322  From  Berichte  Biochemie  und  Biologic  (197  3)  385, 
355.  De.  Reinbek. 

The  allergenic  thermostable  antigens  of  Birch  pollen  can  also  be 
found  in  part  in  Alder  pollen,  and  to  a  smaller  extent  in  the  pollen 
of  Aspen  and  Hazel,  and  in  the  Hazelnut. 

32  FELLING  AND  RELATED  OPERATIONS 

Zaharenkov,  F.  E.  1964.  [SOME  RELATIONSHIPS  OF  THE 
PROCESS    OF    TRIMMING  OFF   BRANCHES  WITH    POWERED 


TOOLS.)  Lesn.  Z.,  Arhangel'sk  7  (2):  70-5.  6  refs.  [Ru.| 

Pavlenko,  F.  A.  1973.  [SMALL  WOOD  AS  AN  INDUSTRIAL  RAW 
MATERIAL.)  Lesnoe  Khozyaistvo  No.  2,  73-76  [Ru.) 


37  TRANSPORT 

372/377 

Grubov,  S.  1964.  [MEAN  VALUES  OF  THE  COEFFICIENTS  OF 
RESISTANCE  OF  REST  BEFORE  SLIDING  AND  ROLLING  OF 
UNBARKED  FRESHLY  FELLED  LOGS  ON  DIFFERENT  MATE- 
RIALS.) Lesn.  Prom.  (6),  (32),  [Ru.| 

Tabulates  values  of  the  angles  and  coefficients  of  resistance  of 
sliding  and  rolling  of  Spruce,  Birch,  Pine  and  Aspen  logs  on  logs, 
boards,  ice,  iron,  zinc,  greased  iron,  brass,  etc. 


4  FOREST    INJURIES  AND  PROTECTION 


42  INJURIES  FROIVI  INORGANIC  AGENCIES 
(EXCLUDING  FIRE) 

Kazadaev,  S.  A.  1974.  [THE  EFFECT  OF  THE  DROUGHT  OF 
1972  ON  THE  DLVMETER  INCREMENT  OF  TREES  IN  THE 
CENTRAL  FOREST-STEPPE.)  Lesovedenie  No.  3,92-94  [Ru.e.) 
P.  tremula  was  the  species  most  severely  affected,  with  a  mean 
decrease  in  diameter  increment  of  41%. 

Acatay,  A.  1968.  [SMOKE  DAMAGE  FROM  THE  COPPER- 
SMELTING  WORKS  IN  MURGUL.)  Istanbul  Univ.  Orm.  Fak. 
Derg.  18A  (1):  1-17.  [4  refs.  [Turk.g.g.).) 

Pollanschutz,  J.  1969.  [SUSCEPTIBILITY  OF  TREE  SPECIES  TO 
SO2  AND  HE  FUMES  AND  MAGNESITE  DUST.)  In  Air  pollution. 
Centre  for  Agricultural  Publishing  and  Documentation,  Wageningen. 
pp.  371-7.  [G.e.f.,  5  refs.) 

Sundstrom,  E.W.  1973.  [LICHEN  DENSITY  ON  BARK  OF 
POPULUS  TREMULA  AFFECTED  BY  INDUSTRIAL  SMOKE 
EMISSION.]  Svensk  Botanisk  Tidskrift  67(4):  459-461  (Sve  1 
ref.  OBD] 

Reports  a  study  in  central  Gastrikland  (Sweden)  of  500  trees, 
showing  a  marked  reduction  in  lichen  cover  up  to  10-15  km  from 
the  sources  of  emission.  No  difference  in  sensitivity  between  the 
most  common  lichens  was  noted.  Lichens  on  other  tree  species  were 
less  sensitive  to  the  smoke. 


43  FOREST  FIRES 


Missbach,  K.  1967.  [SUITABILITY  OF  IMPORTANT  FOREST 
TREE  SPECIES  FOR  FIREBREAKS  AND  FIRE-BELTS.)  Arch.' 
Forstw.  16  (11):  1 173-86.  [G.g.ru.e.] 


44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 

441  FOREST  WEEDS 

Barring,  U.  1965.  [TREATMENT  OF  BROADLEAVED  TREE 
VEGETATION  WITH  HERBICIDES.)  Studia  for.  suec.  Skog- 
shogsk., Stockh.  No.  25,  pp.  65.  Many  refs.  [Sw.e.e.J 
No  treatment  prevented  suckering  of  Aspen. 

Eliasson,  L.  1965.  INTERFERENCE  OF  THE  TRANSPIRATION 
STREAM  WITH  THE  BASIPETAL  TRANSLOCATION  OF  LEAF- 
APPLIED  CHLOROPHENOXY  HERBICIDES  IN  ASPEN 
(POPULUS  TREMULA  L.).  Physiol.  Plant.,  Copenhagen  18(2): 
506-15.  17  refs.  [E.e.) 

Results  showed  that  the  basipetal  translocation  of  2,4-D  and  2,4,5-T 
occurs  in  the  phloem,  but  that  they  are  easily  transferred  from 
phloem  to  xylem,  where  they  are  carried  in  the  acropetal  direction 
with  the  transpiration  stream.  This  is  thought  to  be  an  important 
factor  in  chemical  control  of  Aspen,  since  it  limits  translocation  of 
herbicides  to  the  roots. 
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Eliasson,   L.    1966.    [SUPPLYING   HERBICIDE   TO  THE  LOWER 
PARTS  OF  THE  PLANT  WHEN  APPLYING   FOLIAGE  SPRAYS 
,  TO  ASPEN.)   Sveriges  SkogsvForb.  Tidskr.  64  (5):  429-39.  [12  refs. 
[Sw.e.j.j 

It  is  concluded  that  direct  supply  of  weedkillers  to  lower  parts  of 
the  stem  and  to  the  roots  from  outside,  as  distinct  from  internal 
translocation,  may  be  important  in  the  control  of  sprouting. 

Eliasson,  L.  1972.  RESPONSES  OF  POPULUS  TREMULA  TC 
PICLORAM  AND  OTHER  TRANSLOCATED  HERBICIDES. 
Physioiogia  Plantarum  27  (2):  101-104.  [E.,  13  ref.] 
Whole  plants  and  isolated  root  segments  were  3-10  times  mort 
sensitive  to  picloram  than  to  2,4-D,  2,4, 5-T  or  dicamba.  Picloram 
was  rapidly  translocated  from  roots  to  growing  shoots,  and  dicamba 
from  mature  leaves  to  roots.  When  applied  to  leaves,  picloram,  2,4-D 
and  2,4, 5-T  affected  roots  more  slowly.  Dicamba,  2,4-D  and  2,4, 5-T 
rapidly  killed  the  directly  treated  leaf  tissue,  whereas  picloram  did 
not. 

Eliasson,  L.  1973.  TRANSLOCATION  AND  PERSISTENCE  OF 
2,4-D  {2,4-DICHLOROPHENOXYACETIC  ACID)  IN  POPULUS 
TREMULA  L.  Weed  Res.  13  (2):  140-147.  Ref. 

Eliasson,  L.,  and  Hallmen,  U.  1973.  TRANSLOCATION  AND 
METABOLISM  OF  PICLORAM  AND  2,4-D  IN  POPULUS 
TREMULA.  Physioiogia  Plantarum  28  (1):  182-187.  [E.,  23  ref.] 

Fiedler,  H.  J.,  Hulse,  R.,  and  Hoffmann,  F.  1967.  [THE  SENSI- 
TIVITY OF  SEVERAL  TREE  SPECIES  TO  ANFORSTAN.]  Arch. 
Forstw.  16  (6/9):  605-8.  [4  refs.  [G.j .] 

Species  tested  were  sensitive  to  chlorate  damage  in  the  following 
(increasing)  order:  Larix  decidua,  Alnus  glutinosa,  Carpinus  betulus, 
Picea  abies,  Populus  tremula,  Quercus  robur  s.l.  and  Pinus  sylvestris. 

Fiedler,  H.,  Hulse,  R.,  and  Hoffmann,  F.  1969.  [DECOMPOSITION 
AND  LEACHING  OF  ANFORSTAN  IN  A  PSEUDO-GLEY.]  Arch. 
Forstw.  18  (1):  31-5.  [S  refs.  [G.g.ru.e.) .] 

In  trial  plantings  of  Oak,  Aspen,  Alder,  Hornbeam,  Larch  and 
Norway  Spruce  in  April  there  were  no  after-effects,  and  growth  was 
better  than  on  weed-infested  controls. 

Huraux,  M.J.  1970.  BRUSH  CONTROL  WITH  PICLORAM  IN 
FORESTRY  AND  ALONG  RIGHTS-OF-WAY.  Summary  Papers, 
7th  International  Congress  on  Plant  Protection,  Paris  (327-9). 
[From  abstr.  in  Weed  Abstr.  (1971)  20  (5):  No.  2154.  OW] 

Il'in,  A.M.  1964.  [INJECTION  OF  2,4-D  BUTYL  ESTER  -  AN 
EFFECTIVE  METHOD  OF  CONTROLLING  ASPEN  REGENERA- 
TION.] Lesn.  Z.,  Arhangel'sk  7  (6):  41-3.  1  ref.  [Ru.J 
The  best  results  were  obtained  with  the  10%  (vs.  5%)  solution 
applied  to  complete  girdles.  Study  of  the  wood  of  dead  trees  14 
months  after  treatment  shows  that  the  mechanical  properties  were 
not  significantly  different  from  those  of  untreated  trees. 

Kljucnikov,  L.  Ju.,  and  Bagaeva,  M.  V.  1969.  [PHYSIOLOGICAL 
REACTIONS  OF  CONIFERS  TO  TREAMENT  WITH  2,4-D  IN 
YOUNG  MIXED  STANDS.]  Fiziol.  Rast.  16(3):  443-6.  [2  refs. 
[Ru.e.l  A.P.B.I 

The  rate  of  photosynthesis  of  the  conifers  fell  temporarily,  but  this 
caused  no  permanent  harm,  whereas  in  the  broadleaved  species  the 
rate  of  photosynthesis,  respiration  and  transpiration  were 
irreversibly  depressed,  with  consequent  death  or  severe  damage. 

Nekrasova,  G.  N.,  and  Poluboyarinov,  O.I.  1974.  [CHANGES  IN 
SOME  INDICES  OF  THE  VIABILITY  OF  THE  PARENCHYMA 
CELLS  OF  BIRCH  AND  ASPEN  WOOD  IN  THE  PROCESS  OF 
DYING-OFF  [AFTER  TREATMENT  WITH  ARBORICIDES] .] 
Botanicheskii  Zhurnal  59  (5):  672-680  +  1  pi.  [Ru.,  29  ref.] 

Poluboyarinov,  O.  I.,  Nekrasova,  G.  N.,  and  Sannikov,  G.  P.  1972. 
[THE  QUALITY  OF  WOOD  FROM  [TREES  KILLED  BY] 
ARBORICIDES  IN  RELATION  TO  ITS  POSSIBLE  UTILIZA- 
TION.) Lesnoi  Zhurnal  IS  (3):  18-22.  [Ru.,  2  ref.) 
Aspen  wood  did  not  deteriorate  as  rapidly  as  Birch  after  arboricide 
treatment.  In  general,  the  decisive  factor  governing  the  utilization  of 
Birch  and  Aspen  15  months  after  treatment  would  not  be  the 
deterioration  in  the  mechanical  properties  of  the  wood  but  the 
development  of  stains  and,  to  a  less  extent,  decay. 

>  Poluboyarinov,  O.  I.,  and  Nekrasova,  G.N.  1974.  [EFFECT  OF 
BASAL  TREATMENT  WITH  2,4, 5-T  ON  THE  VIABILITY  OF 
THE  PARENCHYMA  CELLS  OF  WOOD.)  Lesnoi  Zhurnal  17(1): 


7-11.  [Ru.,  13  ref.) 

Dying  cells  retained  a  quite  high  osmotic  pressure,  and  this  is 
probably  associated  with  the  considerable  increase  in  the  moisture 
content  of  the  sapwood  of  the  treated  trees. 

kummukainen,  U.  1972.  [ON  THE  USE  OF  BRUSH-  AND 
WEED-KILLERS  ON  FOREST  REGENERATION  SITES  IN 
FINLAND  IN  1969-70.)  Folia  Forestaiia,  Institutum  Forestale 
Fenniae  No.  136,  38  pp.  [Fin.e.,  47  ref.) 

Samgin,  P.  A.,  and  Sutov,  I.  V.  1964.  [TESTING  NEW 
ARBORICIDES.]  Lesn.  Hoz.  17  (5):  5-7.  [Ru.] 


Sannikov,  G.  P.  1970.  (ELIMINATION  OF  BRUSH  IN  DRAINAGE 
CHANNELS  WITH  DYBAR  [FENURON].]  Khimiya  v  Sel'skom 
Khozyaistve  8(12):  926-928  [  Ru.,  10  ref.  |  From  Weed  Abstracts 
21,818.  OW. 

Granular  fenuron  (as  Dybar)  was  applied  at  the  end  of  May  1967  to 
drainage  ditches  on  sandy  loam  soils  overgrown  with  Pine,  Alder, 
Birch,  Aspen  and  Willow;  95-100%  of  trees  of  the  first  four  species 
were  killed. 

Sutov,  I.  v.,  et  al.  1964.  [CHEMICAL  METHODS  OF  DESTROY- 
ING WEED  SHRUBS  AND  TREES.)  Izdatel'stvo  'Kolos',  Moscow. 
pp.  216.  9  pp.  of  refs.  [Ru.]  N.L.L. 

Voevodin,  A.  V.  [Compiler].  1964.  [HERBICIDES.]  Izdatel'stvo 
'Kolos',  Leningrad,  pp.  320.  Many  refs.  [Ru.)  O.W. 

443  FUNGI  AND  BACTERIA 

Alekseev,  V.  A.  1971.  (ESTIMATING  THE  DEGREE  OF  DAMAGE 
TO  POPULUS  TREMULA  BY  FOMES  TREMULAE  IN  RELA- 
TION TO  THE  CONTENT  OF  METABOLIZED  CALCIUM  AND 
MAGNESIUM  IN  THE  SOIL.)  Les.  Zh.  3:  7-9  [Ru.] 

Durrieu,  G.  1967.  [NOTE  ON  THE  EPIDEMIOLOGY  OF 
MELAMPSORA  PINITORQUA.|  Trav.  Lab.  For.  Toulouse  tome  6, 
vol.  4,  art.  2,  pp.  8.  [  10  refs.  [F.]   1  gph.) 

A  study  of  a  seedling  stand  of  Pinus  pinaster,  infected  from 
regrowth  of  Populus  tremula  clumps  that  had  been  felled  before  the 
Pine  was  sown.  Seedlings  within  100  m.  of  clumps  were  infected  in 
the  first  3-4  years.  After  that  they  appeared  to  be  more  or  less 
immune. 

443.3 

Alekseev,   V.  A.    1969.    [EFFECT   OF  SPRUCE   AND  BIRCH  ON 

ROT   DEFECT   IN  ASPEN.)    Lesn.   Z.,  Arhangel'sk   12(2):    154-5. 

(Ru.) 

In  stands  containing  20-40%)  Birch,  the  quality  of  Aspen  was  good, 

whereas  in  stands  with  over  50%o  Birch  it  declined.  7?ie  presence  of 

up  to  20%>  Spruce  in  the  top  storey  did  not  affect  quality  of  Aspen, 

but  a  second  storey  of  Spruce  had  an  adverse  effect. 

Bobrov,  R.  V.  1964.  [DETERMINING  THE  SUSCEPTIBILITY  OF 
ASPEN  TO  ROT.)  Lesn.  Hoz.  17  (8):  21-5.  jRu.) 
An  analysis  of  stain  and  rot  caused  by  Fomes  igniarius  in  301  Aspen 
stems  from   stands  25-30  years  old,   of  varying  composition   and 
density,  in  the  Leningrad  region. 

Bol'shova,  N.I.  1971.  [CHANGES  IN  THE  CELL-WALL  THICK- 
NESS AND  FIBER  LENGTH  OF  ASPEN  WOOD  INFECTED  WITH 
THE  FUNGUS  PHELLINUS  TREMULAE  (BOND.)  BOND.  ET 
BORISS.,  IN  CONNECTION  WITH  CHANGES  IN  ITS  DENSITY.) 
Sb.  Tr.  TNII  Bumagi  No.  6,  26-31,  203  (Ru.e.)  From  Abstract 
Bulletin  of  the  Institute  of  Paper  Chemistry  43,  4 1 77(U).  LTP. 

Bratus',  V.  M.,  and  Ciljurik,  A.  V.  1964.  (  PHELLINUS  TREMULAE 
ON  DARK-  AND  GREEN-BARKED  FORMS  OF  ASPEN.)  Ukr. 
bot.   Z.  21  (1):  90-7.  10  refs.  [Ukr.ru.e.|  A.P.B. 

Bratus',  V.  M.,  and  Cyljuryk,  A.  V.  1968.  [ANATOMICAL 
FACTORS  IN  THE  RESISTANCE  OF  THE  GREEN-BARKED 
FORM  OF  ASPEN  TO  PHELLINUS  TREMULAE.)  Ukr.  bot.  Z. 
25  (4):  65-72.  [  14  refs.  [Ukr.ru.e.|  A.P.B.I 

The  greater  resistance  of  the  wood  of  the  green-barked  form  was 
found  to  be  due  to  the  considerably  thicker  cell-walls  of  the 
libriform  fibres  and  vessels,  the  lower  air  content,  and  the  smaller 
proportion  of  rays. 

Bratus',   V.  M.,   and   Tsilyurik   [Cyljuryk],  A.  V.    1969.  ANATOM- 


159 


ICAL  FACTORS  OF  RESISTANCE  IN  GREEN-BARK  ASPEN  TO 
FALSE  SPONK  (PHELLINUS  TREMULAE  (BOND.)  BOND.  FT 
BORISS).  Transl.  Dep.  Fish.  For.  Can.  No.  OOFF-2S,  pp.  9.  [14 
refs.  Transl.  from  Ukr.  hot.  7.  1968,  25  (4):  65-72. 

Ciljurik,  A.  V.  1968.  [THE  RESISTANCE  OF  WOOD  OF  THE 
GREEN-BARKED  AND  DARK-BARKED  FORMS  OF  ASPEN  TO 
PHELLINUS  TREMULAE  IN  ARTIFICIAL  CONDITIONS.]  Ukr. 
bot.  Z.  25  (1):  29-34.  [  IS  refs.  [Ukr.ru.e.]  A.P.B.] 
In  laboratory  experiments,  the  P.  (Fomes  igniarius  f.J  tremulae 
strain  isolated  from  the  green-barked  form  of  Aspen  was  much  more 
destructive  to  the  wood  of  both  forms  of  Aspen  than  that  isolated 
from  the  dark-barked  form.  Wood  sampled  from  heights  of  1-3-9  m. 
in  both  Aspen  forms  was  more  vulnerable  to  attack  than  stump- 
wood  or  wood  sampled  from  a  heigh  t  of  1 1  m. 

Dimitri,   L.    1971.    (THE   RESISTANCE   OF   SEVERAL   POPLAR 
CLONES  OF  THE  SECTION  LEUCE  TO  POLLACCIA  RADIOSA.] 
Europ.  J.  For.  Path.  1  (1):  18-22.  [De.e.f.,  14  ref.) 
A  triploid  Populus  tremula  was  highly  resistant,  and  two  clones  of  a 
'tremula  type'  were  fairly  resistant. 

Fedorov,  N.I.  1969.  [THE  WATER  REGIME  OF  ASPEN 
INFECTED  BY  HEART  ROT.]  Nauc.  Dokl.  Vyss.  Skoly  (Biol. 
Nauki),  Moskva  (9),  (9  5-9).  [10  refs.  [Ru.ru.]  N.L.L.) 
Studies  on  healthy  Aspen  (Populus  tremula)  and  Aspen  attacked  by 
Phellinus  tremulae  indicated  that  the  development  of  heart  rot  is 
accompanied  by  a  great  increase  in  the  moisture  content  of  the 
affected  wood.  Heart  rot  tends  to  reduce  the  m.c.  of  the  sapwood, 
the  total  m.c.  of  the  leaves  and  shoots,  and  the  transpiration  rate. 

Fyodorov,  N.I.  [Fedorov,  N.  I.j  1973.  ASPEN  HEART  ROT  IN 
THE  FORESTS  OF  BYELORUSSIA.  In  Abstracts  of  Papers,  2nd 
International  Congress  of  Plant  Pathology,  Minneapolis.  0416.  (E.) 

Guscin,  I.I.  1969.  (FEATURES  OF  THE  INITIATION  AND 
SPREAD  OF  HEART  ROT  IN  ASPEN  STEMS.]  Lesn.  Z.  12(6): 
163-5.  [Ru.] 

Analyses  the  kinds  of  injuries  that  affect  1 -year  suckers,  and  the  rate 
of  spread  of  stain  and  decay  in  Populus  tremula  trees  of  various 
classes  up  to  45  years. 

Hanso,  M.,  and  Tamm,  U.  1973.  (POLLACCIA  RADIOSA,  A  NEW 

DISEASE     ON     ASPEN     LEAVES    AND    TWIGS    IN    EASTERN 

ESTONIA.]    Metsanduslikus  Uurimused   10,  282-290.  (Ee.ru.e.,  13 

ref.] 

In    1970   P.    radiosa    (Venturia    tremulae)    was   observed   causing 

widespread  damage  on  Populus  tremula.  The  only  previous  record  of 

P.  radiosa  in  Estonia  was  on  leaves  of  Populus  alba  in  1 935. 

Hinds,  T.  E.  1964.  DISTRIBUTION  OF  ASPEN  CANKERS  IN 
COLORADO.  Plant  Dis.  Reptr.  48  (8):  610-4.  9  refs. 

Il'in,  A.  M.  1973.  [THE  RESISTANCE  OF  MALE  AND  FEMALE 
ASPEN  TO  PHELLINUS  TREMULAE.)  Mikologiya  i  Fito- 
patologiya  7  (4):  344-347.  [  Ru.,  1  5  ref.,  NLL  ] 

Results  revealed  no  significant  difference  between  6  and  9  Aspen  in 
the  resistance  of  (dead)  wood  to  stem  rot,  despite  the  numerous 
field  observations  by  Russian  authors  that  9  trees  are  more  resistant. 

Kallio,  T.  1972.  [DECAY  IN  A  TEN-YEAR-OLD  STAND  OF 
HYBRID  ASPEN.]  Silva  fenn.  6  (1):  1-13.  [Fi.e.,  35  ref.) 
In  all  cases  decay  was  present,  reaching  from  an  affected  branch 
down  the  stem  to  ca.  20-30  cm  below  the  felling  point.  Culturing  of 
wood  samples  from  infected  stems  showed  that  bacteria  were  much 
more  frequent  than  fungi,  and  that  ca.  48%  of  the  isolated  bacterial 
strains  were  cellulolytic.  No  basidiomycetes  were  found  among  the 
fungi  isolated  from  discoloured  stemwood. 

Kostylev,  A.  S.  1972.  [THE  EFFECT  OF  LIGHT  ON  THE 
GROWTH  AND  INFECTION  OF  ASPEN  BY  PHELLINUS 
TREMULAE.)  Lesnoi  Zhurnal  15  (4):  31-35.  [Ru.,  8  ref.) 
Compares  the  growth  and  health  of  Populus  tremula  aged  37  years 
in  the  middle  of  a  pure  Aspen  stand,  i.e.  in  shady  conditions,  and  at 
the  margin,  i.e.  in  good  light.  Growth  and  self-pruning  were  better, 
and  the  proportion  of  trees  with  fungus  fruiting  bodies  was  smaller, 
at  the  margin. 

Kostylev,  A.  S.,  and  Emel'janov,  V.  D.  1968.  [VARIATION  IN  THE 
VOLUME    OF    HEART    ROT    IN    ASPEN    WITH    AGE    OF   THE 
TREE.)  Lesn.  Z.,  Arhangel'sk  11  (3):  144-6.  (5  refs.  [Ru.].] 
Briefly  discusses  graphical  data  on  the  pattern  of  attack  by  heart  rot 


in  Populus  tremula,  obtained  from  studies  of  the  proportion  and 
distribution  of  decayed  wood  in  sample  stems  from  the  Leningrad, 
Smolensk  and  Kalinin  regions.  To  ensure  the  maximum  yield  of 
sound  wood,  felling  at  41-50  years  is  recommended. 


III 


Kotlaba,  P.,  and  Pouzar,  Z.  1968.  SOME  NEW  DATA  ON  FOMES 
TREMULAE.  Ceska  Mykologie,  Praha  22(4):  279-95.  ((Cz.e.J 
From  abstr.  in  Rev.  appl.  Mycol.  1969  48  (2):  112.) 

Describes  and  regards  as  a  distinct  species  F.  tremulae,  previously     0. 
described  as  Phellinus    [F.J   igniarius  f.sp.    tremulae  and  P.    [F.J     ^ 
nigricans  var.  populinus. 


Kurkela,  T.  1973.  EPIPHYTOLOGY  OF  MELAMPSORA  RUSTS 
OF  SCOTS  PINE  (PINUS  SYLVESTRIS  L.)  AND  ASPEN 
(POPULUS    TREMULA    L.).    Metsantutkimuslaitoksen    Julkaisuja 

79  (4):  68  pp.  [E.fi.,  6  1/2  pp.  of  ref.) 

Kurkela,  T.  1969.  (LEAF  RUST  ON  ASPEN  IN  FINNISH  LAP- 
LAND.) Folia  for.  Inst.  For.  Fenn.  No.  64,  pp.  4.  (7  ref.  (Fi.e.e.).] 
77ie  frequency  of  Melampsora  pinitorqua,  sampled  on  leaves  of 
Populus  tremula  collected  between  latitudes  67°  and  70°  N.,  was 
closely  related  to  the  average  accumulated  temperature  of  the 
growing  season,  being  greatly  reduced  where  this  was  ]i>  700-750 
degree-days. 

Langhammer,  A.  1971.  NEOFABRAEA  POPULI  IN  PLANTA- 
TIONS OF  HYBRID  ASPEN  IN  NORWAY.  Meddeleser  fra  det 
Norske  Skogforsoksvesen  29  (114):  281-291.  [E.nor.,  3  ref.) 
Most  of  the  attacks  occurred  at  2-3  m  above  ground  level,  just  below 
the  lower  branches  of  the  crown  on  the  north  side  of  the  tree.  In 
some  trees  the  cambium  was  dead  all  round  the  stem,  and  such  trees 
were  sometimes  broken  at  the  point  of  attack.  No  significant 
difference  was  found  between  trees  representmg  different  crosses. 
Some  trees  of  pure  P.  tremula  were  also  attacked. 

Lohwag,    K.    1969.    (PHELLINUS    TREMULAE.)     Allg.    Forstztg. 

80  (6):  133-4.  [9  refs.  [G.].] 

Reports  the  identification  of  P.  tremulae  (presumably  hitherto 
confused  with  P.  (Fomes)  igniarius)  on  Aspen  in  Austria.  ' 

Longo,  N.,  and  Naldini,  B.  1972.  (OBSERVATIONS  ON  THE 
ULTRASTRUCTURE  OF  THE  HAUSTORIUM  OF  MELAMP- 
SORA PINTORQUA  IN  POPULUS  TREMULA  CELLS.) 
Caryologia  25  (3):  383-401.  [It.e.|  From  Review  of  Plant  Pathology 
52,  1282. 

Mirosnikov,  V.  S.,  and  Fedorov,  N.I.  1969.  [HEART-ROT 
DAMAGE  TO  ASPEN  STANDS  IN  TRANS-BAIKALIA.|  Lesn.  Z., 
Arhangel'sk  12  (3):  13-6.  [Ru.,  3refs.) 

Melnik,     V.  A.     1965.     [PARASITIC     FUNGI     IMPERFECTI     IN 
CERTAIN    FOREST   PHYTOCOENOSES   OF   THE   LENINGRAD 
REGION.)  Bot.Z.  50  (7):  981-6.  1 1  refs.  (Ru.)  4  tbls. 
Analyses  the  distribution  of  these  fungi  in  Birch,  Spruce,  and  Aspen 
forests  by  vegetation  layers,  forest  types,  etc. 

Molotkov,  L.  K.  1971.  [CHANGES  IN  THE  CHEMICAL  COM- 
POSITION OF  ASPENWOOD  DURING  DECAY.)  Sb.  Tr.  VNII 
Tesllyul.-Bumazh.  Prom.  No.  58,  231-236.  (Ru.,  13  ref.)  From 
Abstract  Bulletin  of  the  Institute  of  Paper  Chemistry  44,  405  8. 
LTP. 

Gives  details  of  the  chemical  changes  in  wood  of  Populus  tremula 
attacked  by  Phellinus  tremulae.  The  decrease  in  the  contents  of 
cellulose,  pentosans,  and  lignin  was  proportional  to  the  loss  of 
weight.  The  solubility  of  wood  in  1%  NaOH  also  decreased 
proportionally  to  weight  loss.  Ash  content  increased  as  wood 
density  decreased. 

Morelet,  M.  1972.  (ON  THREE  LEAF  PARASITES  OF 
POPLARS.)  Bulletin  de  la  Societe  des  Sciences  Naturelles  et 
d'Archeologie  de  Toulon  et  du  Var  28(201):  3-4.  [F.)  From 
Review  of  Plant  Pathology  53,  2699. 

Describes  symptoms  and  damage  caused  by  Titaesporina  tremulae  to 
Populus  tremula,  'P.  tremuloides  and  P.  trichocarpa  in  France,  with 
brief  notes  on  Pollaccia  balsamiferae  and  Cladosporium  maculi- 
colum. 

Morelet,  M.,  and  Pinon,  J.  1973.  (DARLUCA  FILUM,  A  HYPER- 
PARASITE  OF  THE  GENUS  MELAMPSORA  ON  POPLAR  AND 
WILLOW.)   Revue  Forestiere  Francaise  25  (5):  378-379.  (  F.,  8  ref.) 

Orekhov,    D.  A.    1974.    [INTERACTION    OF   FOMES   ANNOSUS 
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7ITH  BACTERIA  OF  THE  RHIZOSPHERE  OF  WOODY 
LANTS.l  Mikologiya  i  Fitopatologiya  8(3):  245-249.  [Ru.,  10 
';f.  NLL) 

armasto,  E.,  and  Tamm,  U.  1969.  [A  SERIOUS  DISEASE  OF 
.SPEN.)  Eesti  Loodus.  Tartu  (9),  (520-4).  (Est.e.ru.,  From  abstr. 
1  Rev.  Plant  Path.  1970,  49  (5):  260.) 

hellinus  [Fomes  igniarius  /.  /  tremulae  is  wide-spread  in  Estonian 
orests.  In  40-year-old  forests,  1  l-347o  of  trees  of  Populus  tretnula, 
nd  in  130-year  forests  all  trees,  have  fruit  bodies.  P.  (F.)  igniarius  is 
ire  on  Aspen. 

:oll-Hansen,  F.   1967.  PHELLINUS  TREMULAE  (BOND.)  BOND. 

,  BORISS,  AND  PHELLINUS  IGNIARIUS  (L.  EX  FR.)  QUEL.  ON 

OPULUS  TREMULA  L.  Medd.  Norske  Skogforsoksv.  23  (No.  85); 

39-63.  (  17  refs.  [E.e.nor.|.| 

'oncludes  that  P.  [Fomes  igniarius  fj  tremulae  and  P.  [Fames] 
l;niarius  are  seperate  species,  that  P.  igniarius  on  Aspen  and  P. 
,;niarius  f.  betulae  are  conspeeific,  and  that  there  is  probably  no 
\lear  difference   between  P.    tremulae   on  green-  and  dark-barked 

arms  of  Aspen  irj  Norway. 

loll-Hansen,  F.,  and  Roll-Hansen,  H.  1969.  NEOFABRAEA 
Ol'ULI  ON  POPULUS  TREMULA  X  POPULUS  TREMULOIDES 
N  NORWAY:  COMPARISON  WITH  THE  CONIDIAL  STATE  OF 
lEOFABRACA  MALICORTICIS.  Medd.  Norske  Skogforsoksv. 
7  (3),  No.  98  (219-226).  [E.nor.,  8  refs.  | 

)escribes  the  symptoms  of  attack  and  fungal  stages  of  N.  populi: 
his  is  thought  to  be  its  first  record  outside  the  U.S.A. 

;iwecki,  R.  1974.  A  REVIEW  OF  STUDIES  ON  THE  OCCUR- 
RENCE OF  MELAMPSORA  PINITORQUA  IN  CENTRAL  AND 
lASTERN  EUROPE.  European  Journal  of  Forest  Pathology  4  (3): 
48-155.  (E.de.f.,  31  ref.] 

ieviews  papers  on  the  biology  and  occurrence  of  the  disease  and 
nethods  of  control  in  young  plantations  of  Pinus  sylvestris,  with 
'articular  reference  to  Poland,  where  the  distribution  of  the  fungus 
lepends  on  the  presence  of  the  alternate  host,  Populus  tremula. 

Solov'ev,  A.M.  1973.  (THE  RESISTANCE  OF  TREES  AND 
iHRUBS  TO  FOMES  ANNOSUS.)  Nauch.  Tr.  Kazakhsk.  Nil  les. 
;hva  No.  8,  141-144.  |Ru.|  From  Referativnyi  Zhurnal  (1974) 
kS6.66  Ru.  NLL. 

iolov'ev,  V.  A.  1967.  [SEARCH  FOR  ANTAGONISTS  OF 
'HELLINUS  TREMULAE.)  Mikol.  i  Fitopat.,  Leningrad  1  (2): 
79-82.  [13  refs.  [Ru.]  I.M.I. 1 

lolov'ev,  V.  A.  1968.  [THE  GAS  REGIME  IN  ASPEN  STEMS  IN 
RELATION  TO  THE  DEVELOPMENT  OF  DECAY  CAUSED  BY 
^HELLINUS  TREMULAE.)  MikoL  i  Fitopat.,  Leningrad  2  (3): 
J33-41.  [21  refs.  [Ru.)  I.M.I.) 

tapwood  and  rot  had  the  same  CO2/O2  index  (ca.  1 ),  whereas 
leartwood,  ripewood  and  wetwood  had  an  index  )  1.  The 
concentration  of  CO2  and  O2  is  not  the  direct  cause  of  the 
mmunity  of  the  sapwood  of  the  living  tree  to  P.  tremulae. 

Jtepanova,  O.  A.  1973.  (DECOMPOSITION  OF  WOOD  OF 
DIFFERENT  AGES  BY  BASIDIOMYCETES.)  Mikologiya  i  Fito- 
aatologiya  7  (2):  1  0  5-1  1.  [  Ru.,  1  5  ref.  Nil) 

5tepanova,  O.  A.  1973.  [FUNGI  ON  LOGGING  RESIDUES  IN 
5PRUCE  FORESTS  OF  THE  LENINGRAD  REGION.  I.)  Miko- 
ogiya  i  Fitopatologiya  7  (5):  386-391.  [  Ru.,  5  ref.  NLL) 

Suvorov,  P.  A.  1967.  BIOLOGICAL  CHARACTERISTICS  OF 
FOMES  FOMENTARIUS,  FOUND  ON  SPRUCE  AND  BIRCH. 
Canad.  J.  Bot.  45  (10):  1853-7.  (9  refs.,  O.R.S.) 

In  tests  on  wood  of  9  species,  weight  losses  were  greater  for  the  P. 
ibies  strain  on  Pine,  Spruce  and  Oak,  and  smaller  on  Birch,  Beech, 
Aspen,  Lime  and  Maple. 

Vihrov,  V.  E.,  Fedorov,  N.  L.,  et  al.  1969.  [TYPES  OF  STEM  ROTS 
IN  ASPEN,  AND  THEIR  CHARACTERISTICS.)  Lesn.  Z., 
Arhangel'sk  12  (2):  1  1-5.  [Ru.,  3  refs.) 

Weisgerber,  H.  1968.  [THE  IMPORTANCE  OF  SHOOT  BLIGHT 
[CAUSED  BY  POLLACCIA  RADIOSA)  FOR  POPLARS  OF  THE 
SECTION  LEUCE.  I.)  Holzzucht,  Reinbek  22  (1 /2):  1-6.  [G.g.e.) 
Symptoms,  development,  distribution,  in  vitro  studies  on  nutrient 
and  humidity  requirements  of  the  fungus,  and  studies  on  spread  of 
the  disease  (attacking  mainly  young  plants)  are  discussed. 


Zukov,  A.M.  1968.  [CYCLES  OF  DEVELOPMENT  OF  ROT 
DEFECTS  IN  ASPEN  FORESTS  IN  THE  NOVOSIBIRSK 
REGION. I  Mikol.  i  Fitopat.,  Leningrad  2  (4):  322-3.  [Ru.,  3  refs., 
I.M.I. I 

Illustrates  the  process  of  defect  development  as  a  continuous 
cyclical  process  in  time  and  space  throughout  the  life  of  Populus 
tremula  stands. 

Zukov,  A.M.  1967.  [THE  MAIN  FUNGAL  DISEASE  OF  THE 
ASPEN  AND  BIRCH  FORESTS  OF  THE  NOVOSIBIRSK 
REGION. I  Mikol.  i  Pitopat.,  Leningrad  1  (1):  69-73.  [3  refs.  [Ru.| 
5  this.) 

Tabulates  details  of  the  incidence  of  disease  by  the  7  most 
imponant  species  of  fungi,  by  Birch  and  Aspen  age  classes  in  various 
forest  types. 

45  DAIVIAGE  BY  ANIMALS 

451  MAMMALS 

Gruzdev,  V.  V.  1964.  [WINTER  AND  SUMMER  FEEDING  OF 
LEPUS  EUROPAEUS  IN  THE  S.  TRANS- VOLGA  REGION.)  Zool. 
Z.,  Moskva  43  (7):  1089-93.  5  refs.  [  Ru.e. )  B.A.P. 

Hansson,  L.  1969.  SPRING  POPULATIONS  OF  SMALL 
MAMMALS  IN  CENTRAL  SWEDISH  LAPLAND  IN  1964-68. 
Oikos  20  (2):  431-50.  [E.ru.,  56  refs.| 

Klinkspoor,  T.  H.,  and  Luitjes,  J.  1970.  [INVESTIGATION  ON 
THE  USE  OF  AUXILIARY  SPECIES  AS  A  PROTECTION 
AGAINST  FRAYING  BY  ROE.)  Ned.  Bosb.  Tijdschr.  42(10): 
247-58.  (Du.e.,4  refs.) 

Prunus  avium,  Populus  tremula,  Sorbus  aucuparia,  Salix  daphnoides 
and  possibly  Robinia  pseudoacacia  were  the  preferred  species. 

Lykke,  J.  1965.  [ELK  AND  FOREST. |  Norsk  Skogbr.  11(5): 
151-3.  [Nor.] 

Species  browsed,  in  descending  order  of  preference,  were  Juniper, 
Willow,  Rowan,  Aspen,  Pine  and  Spruce. 

Tatarinov,  K.  A.,  and  Djakum,  F.  A.  1969.  [  REINTRODUCTION 
OF  EUROPEAN  BISON  IN  THE  FORESTS  OF  THE  VOLYN 
REGION.]  Zool.  Z.,  Moskva  48  (4):  612-4.  [5  refs.  [Ru.e.  I  B.A.P.) 
Reports  observations  mainly  on  the  tree  and  shrub  species  browsed 
and  damaged  since  1965,  when  15  bison  were  introduced  into  a 
varied  forest  reserve  in  the  Ukraine.  Bark  damage  appears  to  be 
worst  on  Euonymus  verrucosus,  Populus  tremula,  Fraxanus 
excelsior  Salix  spp.,  Quercus  spp.,  and  Ulmus  spp. 

453  INSECTS 

Englebrecht,  L.  1971.  CYTOKININ  ACTIVITY  IN  LARVAL 
INFECTED  LEAVES.  Biochem.  Physiol.  Pflanzen  162(1):  9-27. 
[E.,  20  refs.  O. B.D.I 

Tissues  of  leaves  of  Populus  tremula  attacked  by  S.  argyropeza  were 
shown  to  contain  greatly  increased  amounts  of  cytokinins.  In 
contrast  to  healthy  Birch  and  Beech,  healthy  Poplar  leaves  con- 
tained considerable  amounts  of  endogenous  cytokinin. 

Engelbrecht,  L.,  Orban,  U.,  and  Heese,  W.  1969.  LEAF-MINER 
CATERPILLARS  AND  CYTOKININS  IN  THE  'GREEN  ISLANDS' 
OF  AUTUMN  LEAVES.  Nature.  Lond.  223(5203):  319-31.  [4 
refs.  I 

Investigations  on  larvae  of  Stigmella  argyropeza  infesting  leaves  of 
Populus  tremula  showed  that  under  the  injluence  of  certain 
leaf-miners  there  is  a  large  accumulation  of  cytokinins  round  the 
mines,  which  may  be  responsible  for  the  preservation  of  chlorophyll 
at  a  time  when  the  metabolic  activity  of  the  plant  is  declining. 

Inoue,  M.  1964.  [ON  THE  LIFE  HISTROY  OF  CRYPTAR- 
RHYNCHUS  LAPATHI  LINNE  IN  HOKKAIDO.  |  J.  Jap.  For.  Soc. 
46  (6):  220-5.  12  refs.  [Jap.) 

Kolomiets,  N.  G.  1971.  [THE  NATURAL  ENEMIES  OF  THE 
SATIN  MOTH  IN  THE  LOWLANDS  OF  WESTERN  SIBERIA.) 
Izvestiya  Sibirskogo  Otdeleniya  Akademii  Nauk  SSSR,  Bio- 
logicheskikh  Nauk  No.  10(2):  102-109.  [Ru.e.,  11  ref.)  From 
Review  of  Applied  Entomology,  A  60,  4754. 

The  most  effective  parasite  was  Telenomus  nitidulus,  others 
included  the  tachinids  Rogas,  Apanteles  and  Meteorus,  in  caged 
larvae  from  the  Tomsk  region  nearly  80%  mortality  resulted  from  a 
polyhedrosis  virus  disease. 
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Loyttyniemi,   K.    1972.    (INSECT  DAMAGE   IN  HYBRID  ASPEN 
STANDS.)  Silva  Fennica  6  (3):  187-192.  |Fi.e.,  15  ref.| 
Saperda  carcliarias  and  S.  populnea  proved  to  be  common,  occurring 
respectively  in  26%  and  36%  of  the  trees  examined. 

Obozov,  A.  N.  1968.  THE  WHITE  SATIN  MOTH.  Zaschita  Rastenii 

13(9):    46.    [Ru.,   From    Review   of  Applied    Entomology,   A    60, 

4757.) 

Widespread  outbreaks  of  Stilpnotia  [LeucomaJ  salicis  on  Populus 

tremula  have  occurred  in  the  North  Caucasus  in  the  last  15  years. 

Aerosol  spraying  with  8%  technical  DDT  in  diesel  oil  (AG-Lb)  at  10 

litres/ha  was  effective. 

■Schnaider,  Z.  1964.  [THE  BIONOMICS  AND  MORPHOLOGY  OF 
AEGERIA  MELANOCEPHALA  (ON  POPULUS  TREMULA). | 
Polski  Pismo  Entomologiezne,  Wroclaw  (Ser.  B.)  (3/4):  203-21.  [23 
refs.  [PoLe.ru.)  From  abstr.  in  Rev.  Appl.  Ent.  (1967)  SSA  (6): 
340.) 

Describes  the  various  stages,  development,  egglaying,  larval 
behaviour,  damage  to  the  wood,  and  predation  by  woodpeckers. 

Strojny,  W.  1974.  [DAMAGES  ON  THE  LEAVES  OF  POPULUS 
TREMULA  L.  CAUSED  BY  THE  ADULTS  OF  SAPERDA 
CARCHARIAS  (L.)  (COLEOPTERA,  CERAMBYCIDAE).)  Pol. 
Pismo.  Entomol.  44  (1):  231-234.  [Pol.e.] 


459  OTHER  ANIMALS 

Loyttyniemi,  K.,  and  Tulisalo,  U.  1974.  ON  THE  OCCURRENCE 
OF  METATETRANYCHUS  ULMI  KOCH  AND  TETRANYCHUS 
URTICAE  KOCH  (ACARINA,  TETRANYCHIDAE)  ON  FOREST 
TREES  IN  FINLAND.  Annales  Entomologici  Fennici  40  (4): 
162-167.  (E.,  20  ref.  OH) 

The  distribution  of  these  two  mites  was  mapped  and  the  damage 
caused  to  the  leaves  of  deciduous  trees  was  evaluated  during 
1  968-  73. 


46  DAMAGE  TO  TREE 
GROWTH  BY  MAN 

Rubtsov,  N.  I.,  and  Shchedrova,  V.  1.  1973.  [THE  DEVELOPMENT 
OF  DECAY  IN  ROOTS  AFTER  MECHANICAL  DAMAGE.)  In 
Lesovodstvo,  lesnye  kul'tury  i  pochvovedenie  Vyp.  I.  Leningrad, 
USSR;  Izdatel'stvo  Leningradskogo  Universiteta.  114-118.  [Ru., 
BLL] 

Fungal  penetration,  determined  annually  from  1 961  to  1970  on  209 
severed  roots,  was  greater  in  the  hardwoods  than  in  the  softwoods, 
hut  in  no  rase  did  decay  reach  the  stem. 


5  FOREST  MENSURATION 


52  MEASUREMENTS  OF  STEM 

DIMENSIONS  AND  VOLUME  OF  TREES, 

STANDS,  FORESTS  AND  TIMBER 

524  DETERMINATION  OF  THE 
VOLUME  OF  TREES  AND  STANDS 

524.1 

Golikov,  V.  v.,  and  Falaleev,  E.N.  1966.  [PATTERNS  IN  THE 
STRUCTURE  OF  BRANCHES  OF  SIBERIAN  TREE  SPECIES.) 
Lesn.  Z.,  Arhangel'sk  9  (5):  30-2.  [4  refs.  [Ru.].) 

Voichal',  P.  L  1974.  [GENERAL  MATHEMATICAL  MODEL  OF 
THE  FORM  OF  A  TREE  STEM.)  Lesnol  Zhurnal  17(6):  23-27. 
[Ru.,  12  ref.) 

Zaharov,  V.  K.  1964.  [NORMAL  FORM  FACTORS.)  Lesn.  Hoz. 
17  (5):  16-8.  [Ru.) 

Discusses  the  usefulness,  in  volume  and  increment  calculations,  of 
the  normal  form  factor,  f^,  which  has  been  found  by  the  author  to 
be  constant  for  a  given  species  and  not  to  depend  on  height  or  d.b.h. 

Zaharov,  V.  K.  1965.  [FORM  HEIGHTS  OF  TREES  AND 
STANDS.)  Lesn.  Hoz.  18(9):  26-8.  [Ru.) 

Discusses  the  usefulness  of  form  height  {Hp  in  volume  calculations 
and,  on  the  basis  of  recent  Soviet  studies,  gives  equations  for  Scots 
Pine,  Norway  Spruce,  Oak,  Birch,  Aspen,  Siberian  Larch,  and  Alnus 
glutinosa,  expressing  the  linear  relationship  between  Hf  and  total 
height  (H). 

524.3 

Anucin,  N.  P.  1967.  [DETERMINING  THE  VOLUMES  OF  TREE- 
LENGTHS  AND  ASSORTMENTS.)  Izdatel'stvo  'Lesnaja 
Promyslennost',  Moscow,  pp.  183.  [[Ru.)  N.L.L.) 
Presents  double-entry  tables  of  stem  volume  o.b.  and  u.b.  for 
various  height  classes  of  Populus  tremula.  Auxiliary  tables  are  given 
for  determining  stand  height  classes.  In  addition,  log  volume  tables 
are  given  for  mid-diameters  6,  7,  8  ...  70  cm.  and  lengths  1-0,  11, 
1-2...  9-5  m. 

Burnevskij,  J.I.  1966.  [METHOD  OF  CONSTRUCTING  (STEM) 
VOLUME  TABLES,  AND  STAND  B.A.  AND  VOLUME  TABLES 
FOR  YOUNG  STANDS.)  In  Sbornik  naucno-issledovatel'  skih 
Rabot  po  Lesnomu  Hozjajstvu.  Leningradskij  Institut  Lesnogo 
Hozjajstva.  (10).  pp.  38-49.  [[Ru.)  From  abstr.  in  Referat.  Z., 
Moskva  (5.56.181).  (Ru.).) 

Cihladze,  T.  G.  1964.  [DETERMINING  STAND  VOLUME  AND 
DENSITY  AS  A  FUNCTION  OF  BASAL  AREA.)  Lesn.  Hoz. 
17(10):  37-8.  (Ru.) 


Presents  tables  of  stand  volume  and  density  as  a  function  of  b.a.  and 
height  for  Populus  tremula. 

Dorofeeva,  A.  A.,  and  Sejngauz,  A.  S.  1970.  (VOLUME  TABLES 
FOR  MENSURATION  WORK  IN  YOUNG  CONIFER/ 
HARDWOOD  STANDS.)  Sborn.  Trud.  Dal'nevost.  Nauc.-issled 
Inst.  Lesn.  Hoz.  No.  10(65-75).  (Ru.,  From  abstr.'in  Referat.  Z. 
1970.  (1 1.56.202).  Ru.  N.L.L.) 

Eriksson,  H.  1973.  (VOLUME  FUNCTIONS  FOR  STANDING 
TREES  OF  FRAXINUS  EXCELSIOR,  POPULUS  TREMULA, 
ALNUS  GLUTINOSA  AND  PINUS  CONTORTA  VAR.  LATI 
FOLIA.)  Rapporter  och  Uppsatser,  Institutionen  for  Skogs 
produktion  No.  26,  26  pp.  [Sv.e.,  14  ref.) 

Finnish  Forest  Research  Institute.  1969.  (THE  DECREE  OF  THE 
(FINNISH)  FOREST  RESEARCH  INSTITUTE  ON  CONVERSION 
FACTORS  AND  VOLUME  TABLES  TO  BE  USED  IN  TIMBER 
MEASUREMENT.  Folia  for.  Inst.  For.  Fenn.  No.  57,  pp.  242. 
(Fin.Sv.) 

Khazov,  P.  A.  1972.  [VOLUMES  OF  SMALL  STEMS  OF  THE 
MAIN  FOREST  TREE  SPECIES  IN  THE  UPLAND  OAK  FORESTS 
OF  THE  SOUTH-CENTRAL  FOREST-STEPPE.)  Lesnoi  Zhurnal 
15  (4):  14-17.  (Ru.,2  ref.) 

Moskalev,  A.  G.,  Nahabcev,  I.  A.,  and  Piscelin,  M.I.  1966.  (NEW 
TABLES  FOR  FOREST  INVENTORY.)  Lesn.  Hoz.  19  (5):  48-51 
[Ru.) 

Semencenko,  N.N.  1965.  (A  NEW  WAY  OF  DETERMINING 
STAND  VOLUME.)  Lesn.  Z.,  Archangel'sk  8(2):  168-9.  1  ref. 
(Ru.) 


525  VOLUME  BY  ASSORTMENTS. 
MERCHANTABLE  VOLUME. 

Anonymous.  1973.  (ASSORTMENT  TABLES  FOR  PINE, 
SPRUCE,  FIR,  OAK,  BEECH,  ASH,  MAPLE,  HORNBEAM, 
ASPEN,  BIRCH,  ALDER,  LIME  AND  ROBINIA.)  Kiev,  USSR, 
Budivelnik.  443  pp.  (  Ru.,  NLL) 

Poljakov,  A.  V.  1967.  (VARIATION  IN  THE  YIELD  OF  ASSORT 
MENTS  FROM  STEMS  IN  ASPEN  STANDS.)  Lesn.  Z.,  Arhangelsk 
10  (1):  46-9.  (Ru.)  [1  gph.,  2  tbls.) 
An  analysis  based  on  study  of  250  trees  aged  35-56  in  the  Ukraine. 

Stoljarov,  D.  P.  1967.  [ASSORTMENT  STRUCTURE  OF  THE 
WOOD  REMOVED  IN  THINNINGS.)  Lesn.  Hoz.  20(3):  2S-6. 
(Ru.)  (2  this.) 
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526  LOG  MbASUREMENT.  "SCALING" 

Anonymous.   1971.   [WEIGHT-TABLE  FOR  DETERMINING  THE 
Height    of    a    load    of    logs.]    inform.    Skogbr.    Skogind. 
Forskn-Foren.  (Transport utv.)  No.  188,  pp.  7.  [Nor.] 

Vagoda,  L.  1968.  [THE  WATER  CONTENT  OF  WOOD,  AND 
WEIGHT  MEASUREMENT:  A  STUDY  OF  LITERATURE.] 
ridsskr.  Skogbr.  76  (3):  191-216.  [64  refs.  [Nor.e.].] 
ft  is  concluded  that  green  weight  alone  is  inadequate  as  a  basis  for 
measurement  but  that  weighing,  with  a  correction  for  dry-matter 
content,  gives  satisfactory  results  regardless  of  species,  log  size  and 
leason. 

53  SPECIAL  IVIEASUREMENTS  OF 

TREES  AND  STANDS  (CROWN 

DIIVIENSIONS,  STAND  DENSITY,  ETC.) 

Cybul'ko,  I.  S.  1969.  [THE  CENTRE  OF  GRAVITY  OF  TREES 
OF  THE  MAIN  SPECIES  IN  NORTH  EUROPEAN  RUSSIA.]  Lesn. 
Z.  12  (5):  45-9.  [Ru.,  1  ref.] 

Efimov,  N.  P.  1973.  [THE  CENTRE  OF  GRAVITY  OF  THE 
AERIAL  PART  OF  TREES.]  Lesnoe  Khozyaistvo  No.  2.  52-53. 
[Ru.l 

Il'in,  A.  M.  1972.  [VOLUMETRIC  WEIGHT  OF  WOOD  OF  MALE 
AND  FEMALE  SPECIMENS  OF  POPULUS  TREMULA  DURING 
THE  GROWTH  PERIOD.]  Les.  Zh.  4:  25-27.  [Ru.| 

Usol'tsev,  V.  A.  1974.  (PHYTOMASS  OF  THE  CROWN  OF 
MATURE  BIRCH/ASPEN  STANDS  IN  NORTHERN 
KAZAKHSTAN.]  Lesovedenie  No.  2,  86-88.  [Ru.e.,  16  ref.] 

54  ASSESSMENT  OF  SITE  QUALITY 

Kozlovskij,  V.  B.,  and  Stepin,  V.  V.  1966.  [THE  NEED  FOR  NEW 
SITE-CLASS  SCALES.]  Lesn.  Hoz.  19  (1):  38-41.  [Ru.] 
Two  new  site-class  scales  are  constructed:  (1 )  for  species  that  grow 
rapidly  from  an  early  age  (Aspen,  Alder,  Birch,  and  all  coppice 
stands);  and  (2)  for  species  that  grow  slowly  at  first  (conifers  and  all 
other  broadleaved  species  of  seed  origin). 

56  INCREIVIENT;  DEVELOPMENT  AND 
STRUCTURE  OF  STANDS 


Langhammer,  A.  1969.  [AMOUNTS  PRODUCED  BY  VARIOUS 
NORWEGIAN  TREE  SPECIES.]  Norsk.  Skogbr.  IS  (2):  41-4.  [15 
refs.  [Nor.].  ] 

Gives  tables  and  graphs  showing  mean  height  and  mean  volume 
increment  at  various  ages  for  Aspen,  and  briefly  discusses  the  results 
in  relation  to  choice  of  species. 

561  INCREMENT  IN  HEIGHT, 
DIAMETER,  BASAL  AREA 

Voinov,  G.  S.  1974.  [THE  HEIGHT  INCREMENT  OF  PICEA 
ABIES  BELOW  AN  ASPEN  CANOPY.]  Lesnoe  Khozyaistvo  No. 
11,  33-37.  [Ru.,  11  ref.] 

562  VOLUME  INCREMENT 

Antanaitis.    V.  V.    1971.    [MATHEMATICAL    MODELS    OF   THE 


CURRENT  INCREMENT  OF  SOME  TREE  SPECIES.]  Lesn.  Khoz. 
(2),  (49-52).  [Ru.] 

566  YIELD  TABLES  AND  THEIR 
CONSTRUCTION 

Burnevskij,  J.  L.  1969.  [A  PROVISIONAL  YIELD  TABLE  FOR 
YOUNG  CLOSED  MIXED  ASPEN  STANDS  IN  THE  LENINGRAD 
REGION.]  Lesn.  Z.  12(6):  160-1  +  1  tbl.  [Ru.,  1  ref.] 

Jurkevic,  I.  D.,  and  Petrovskij,  P.J.  1967.  [THE  ECONOMIC 
PERFORMANCE  OF  ASPEN  FOREST  TYPES  IN  BELORUSSIA.] 
Lesn.  Z.,  Arhangel'sk  10  (2):  156-60.  [2  refs.  [Ru.].] 

Kuznecova,  V.  G.  1965.  [YIELD  AND  ASSORTMENT  STRUC- 
TURE OF  SPRUCE/FIR  STANDS  IN  THE  UDMURT  ASSR.] 
Lesn.  Z.,  Arhangel'sk  8  (6):  48-51.  [Ru.] 

Mendlik,  G.  1967.  [YIELD  STUDIES  IN  BEECH  STANDS  OF 
ZALA  DISTRICT.]  Erdesz.  Kutatas.,  Budapest  63(1/3):  17-28.  [7 
refs.  [Hu.hu. ru.g.] .] 

Smirnov,  V.  V.  1970.  [YIELD  OF  CLOSED  ASPEN  STANDS  OF 
THE  AEGOPODIUM/CAREX  TYPE  IN  THE  TELLERMAN 
FOREST.]  In  Vzaimootnosenija  Komponentov  Biogeocenoza  v 
Listvennyh  Molodnjakah.  Izdatel'stvo  'Nanka',  Moscow,  pp.  264-9. 
[Ru.,  7  refs.] 

Presents  a  local  yield  table  (site  class  1)  to  age  65  years,  for  this  part 
of  S.  central  Russia,  and  describes  the  method  of  compilation. 

Zmakin,  A.  S.  1968.  (GROSS  AND  MERCHANTABLE  YIELD  OF 
OAK  AND  ASPEN  STANDS.)  Lesn.  Z.,  Arhangel'sk  11  (2):  29-31 
+  1  tbl.  [5  refs.  [Ru.].] 

Gives  tabulated  data  for  coppice  Oak,  ordinary  Aspen,  and 
rot-resistant  Aspen,  throughout  the  life  of  the  stands  on  45-  and 
55-year  rotations  in  S.  central  Russia.  The  rot-resistant  Aspen  was 
clearly  superior. 

Zmakin,  A.  S.  1968.  [THE  PRODUCTIVITY  OF  STANDS  OF  THE 
ROT-RESISTANT  FORM  OF  ASPEN.]  Lesn.  Hoz.  (12),  (24). 
[Ru.] 

568  OTHER  MENSURATIONAL 

STUDIES  OF  STAND  CONSTITUTION 

AND  CHANGES  THEREIN. 

DISTRIBUTION  OF  GROWTH  BY 

TREE  CLASSES,  ETC. 

Ivanescu,  D.  1965.  [SOME  MENSURATIONAL  ASPECTS  OF 
POPULUS  TREMULA  GROWING  IN  ASSOCIATION  WITH 
OTHER  SPECIES  IN  A  HILLY  REGION  [OF  THE  E.  CARPA- 
THIANS].] Rev.  Padurilor  80(10):  511-3  +  smries.  1  ref. 
[Ru.ru.e.]  4  this. 

58  SURVEYING  AND  MAPPING. 
AERIAL  SURVEY 

Wastenson,  L.,  Klevemark,  E.,  and  Holmgren,  B.  1972.  PHOTO 
INTERPRETATION  OF  TREE  SPECIES,  AQUATIC  MACRO- 
PHYTES  AND  BEDROCK  OUTCROPS:  COMPARATIVE 
STUDIES  IN  DIFFERENT  AERIAL  PHOTOGRAPHS.  Svensk 
Lantmateritidskrift  64  (2):  152-186.  [E.sv.,  29  ref.,  NLL] 
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61  FOREST  MANAGEMENT:  GENERAL, 
THEORY  AND  PRINCIPLES 

Koncevoj,  P.  Ja.  1965.  JMETHODS  OF  MANAGING  ASPEN 
STANDS.]  Lesn.  Hoz.  18  (10):  48-9.  [Ru.] 

The  author  advocates  specialized  management  for  this  species, 
reducing  the  age-class  interval  to  5  years,  and  carrying  out  the 
principal  felling  at  30  years. 

Pavlov,  V.  M.,  and  Stepin,  V.  V.  1968.  [MERCHANTABILITY 
AND  EXPLOITABLE  AGE  OF  POPULUS  TREMULA  STANDS  IN 
THE  CENTRAL  PART  OF  THE  EUROPEAN  U.S.S.R.]  Lesn.  Z., 
Arhangel'sk  11  (1):  41-3.  IRu.] 


It  is  concluded  that  the  exploitable  age  of  40-50  years  that  is  usually 
advocated  does  not  take  sufficient  account  of  the  losses  incurred 
after  the  onset  of  stem  rot.  Maximum  pulpwood  yields  would  be 
obtained  if  the  felling  age  were  reduced  to  35-40  years. 

Petrov,  M.  F.,  and  Sinel'scikova,  Z.I.  1965.  [THE  RATIONAL 
EXPLOITATION  OF  STANDS  OF  BROADLEAVED  SPECIES  IN 
THE  URALS  AND  [W.]  SIBERIA.]  Lesn.  Hoz.  18  (7):  33-6.  [Ru.| 
Recommendations  are  made  for  achieving  more  efficient  utilization 
and  a  reduction  in  wastage. 

Vhirov,  V.  E.,  et  al.  1967.  [THE  ROTATION  AGE  OF  POPULUS 
TREMULA    STANDS    IN    BELORUSSIA.]    Lesn.    Z.,   Arhangel'sk 
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10  (5):  60-3.  (3refs.  [RuJ.J 

Gives    tables   showing   assortment   structure    by    stand    age,    and 

assortment  yields  and  revenue  by  rotation  age. 

65  SPECIAL  BUSINESS  PROBLEMS 
OF  TIMBER-GROWING 

Kostjukovic,  F.  T.  1964.  [THE  ECONOMIC  MATURITY  [ROTA 
TION]  OF  FOREST.I  Lesn.  Z.,  Arhangel'sk  7(2):  39-41.  8  refs. 
[Ru.l 


66  COSTING  OF  LOGGING  OPERATING 

Anonymous.  1969.  [CONVERTING  AND  DELIVERING  INDUS-j 
TRIAL  WOOD  OF  BROADLEAVED  SPECIES  IN  LONG 
LENGTHS.I  HESPA  Mitteilungen,  Luzern  19  (2);  pp.  28.  [G.  Also| 
in  Wald  u.  Holz  1969  (SO)  (Sonderheft).] 
Presents  practical  instructions  for  the  sale  of  wood  of  broadleavedi 
species  (Beech,  Poplar  and  Aspen)  by  dry  weight  in  tree  or  crane \ 
lengths  in  Switzerland. 


8  FOREST  PRODUCTS  AND  THEIR  UTILIZATION 


81  WOOD  AND  BARK: 
STRUCTURE  AND  PROPERTIES 

811  STRUCTURE.  IDENTIFICATION 

811.1 

Einspahr,  D.  W.,  Harder,  M.  L.,  and  Benson,  M.  K.  1972.  WITHIN- 
TREE  VARIATION  IN  FIBER  LENGTH  OF  YOUNG  QUAKING 
ASPEN.  Genetics  and  Physiology  Notes,  institute  of  Paper  Chemis- 
try No.  13,  8  pp.  [E.,  1  ref.j 

The  pattern  of  within-tree  fibre  length  was  examined  in  10-  to 
17-year-old  natural  P.  tremoloides,  plantation  grown  diploid  P. 
tremuloides  and  triploid  hybrid  P.  tremuloides  X  P.  tremula. 

Il'in,  A.M.  1972.  [QUANTITATIVE  ANATOMICAL  FEATURES 
OF  THE  WOOD  OF  MALE  AND  FEMALE  ASPEN.  |  Biologicheskie 
Nauki  No.  11,  65-66.  [Ru.,4  ref.,  NLL| 

Kalinkov,  V.,  and  Dobrinov,  I.  1964.  [STUDY  ON  THE  ANATOM- 
ICAL STRUCTURE  OF  WOOD  OF  CERTAIN  POPULUS 
TREMULA  CLONES  IN  BULGARIA. [  Naue.  Trud.  Lesotch.  Inst., 
Sofija  12,  (41-56).  7  refs.  [Bulg.g.| 

Norberg,  P.,  and  Meier,  H.  1966.  [PHYSICAL  AND  CHEMICAL 
PROPERTIES  OF  THE  GELATINOUS  LAYER  IN  TENSION 
WOOD  FIBRES  OF  ASPEN  (POPULUS  TREMULA  L.).[  Holz- 
forschung,  Berlin  20(6):  174-178.  [6  Abb.,  2  Tab.,  14  Lit.  Ang., 
dt.Zsfg.l 

Sheldrake,  A.  R.  1971.  AUXIN  IN  THE  CAMBIUM  AND  ITS 
DIFFERENTIATING  DERIVATIVES.  J.  Exp.  Bot.  22(72): 
7  35-40.  [24  ref.  OBD| 

Amounts  were  greatest  in  xylem  samples,  less  in  the  cambium  and 
least  in  the  phloem.  It  is  suggested  that  growth  substances  are 
actually  formed  in  differentiating  xylem. 

Smilga,  Ja.  Ja.  1967.  [ANATOMICAL  STRUCTURE  OF  THE 
WOOD  OF  POPULUS  TREMULA  GROWING  IN  LATVIA. | 
Lesoved.,  Moskva  (4),  (71-6).  [  10  refs.  [Ru.e.].| 

Tehnerjadnov,  A.  V.,  and  Somanov,  Z.  S.  1968.  [ANALYSIS  OF 
THE  VARIATION  IN  FIBRE  LENGTH  IN  ASPEN  IN  NATURAL 
POPULATIONS  IN  E.  KAZAKHSTAN.!  Auyl  Saruasylyk 
Gylymynyn  Habarsysy  (11),  (62-8).  [[Ru.kazakh[  From  abstr.  in 
Referat.  Z.,  Moskva  1969  (7.56.96).  [Ru.j  N.L.L.I 
No  statistically  significant  differences  in  fibre  length  were  found 
between  the  green-barked,  light-barked,  and  yellow-barked  forms. 
Site  conditions  and  tree  age  (in  the  range  20-60  years)  had  a  greater 
influence  on  fibre  length  than  did  the  hereditary  features  of 
individual  trees  or  their  bark  colour. 

811.115 

Sauter,  J.J.  1967.  ZUR  ZYTOCHEMISCHEN  OXYDASE- 
LOKALISATION  IN  SPHAROSOMEN  DER  FETTSPEICHERN- 
DEN  HOLZSTRANLZELLEN  VON  POPULUS.  |  Naturwissensc- 
haften,  Berlin  54  (7):  S.176,  [  1  Abb.,  7  Lit. Ang.) 

811.2 

Heinowicz,  Z.  1967.  SOME  OBSERVATIONS  ON  THE  MECHAN- 
ISM OF  ORIENTATION  MOVEMENT  OF  WOODY  STEMS.  Amer. 
J.  Bot.  54  (6):  684-9.  [  10  refs.  O.B.D.| 

Norberg,  P.  H.,  and  Meier,  H.  1966.  THE  GELATINOUS  LAYER 
IN  TENSION  WOOD   FIBRES  OF  ASPEN  (POPULUS  TREMULA 


L.).  News  Bull.  Int.  Ass.  Wood  Anatomists  (1),  (3-10).  [  14  refs.| 
The  present  authors'  findings  controvert  Sachsse's  statement  thai 
the    G-layer    of   tension-wood  fibres  in  Poplar  has  a  honeycomb\ 
structure. 

811.22  '• 

Blum,  W.  1972.  [EXPERIMENTAL  INDUCTION  OF  REACTION-I 
WOOD   FORMATION  IN  SPRUCE  AND  POPLARS. |   Berichte  der" 
Schweizerischen     Botanischen     Gesellschaft     80,    (225-251).     [De., 
From  Berichte  Biochemie  und  Biologie  357,  1046.  De.| 


HEARTWOOD; 
WITH      SELF- 


811.5 

Nekrasova,     G.  N.     1970.     [THE     PROCESS    OF 

FORMATION      IN      ASPEN,     IN     CONNEXION 

PRUNING.!  Lesn.  Z.  13  (5):  27-30.  [Ru.,  14  res.| 

It  seems  that  the  appearance  of  heartwood  in  live  branches  initiatesi^ 

the  process  of  self-pruning  in  that  part  of  the  stem. 

Nekrasova,    G.  N.     1973.    [OXYGEN    ABSORPTION    BY    ASPEN 
WOOD    IN    RELATION   TO   HEARTWOOD    FORMATION.  |    Bio- 
logicheskie Nauki  No.  1,  67-70  [Ru.,  1  1  ref.,  NLL[ 
The  respiration  rate  decreased  with  age  in  the  sapwood,  increased 
somewhat  at  the  sapwood  /heartwood  boundary,  and  then  decreased  . 
in    the    heartwood.    Changes    in    the    rate    of  O2   absorption    are<\ 
associated  with  the  different  types  of  heartwood  formation. 

811.7 

Kosicenko,  N.  E.  1969.  [THE  'ANNUAL  RINGS'  OF  THE  BAST 
OF  WOODY   SPECIES. I    Lesn.   Z.,  Arhangel'sk   12(1):  33-7.  (Ru. 

II  refs. I 

It  is  concluded  that  the  formation,  changes  and  distribution  of  the'l 
anatomical  elements  of  the  bast  enable  'annual  rings'  to  be' 
distinguished  with  reasonable  certainty. 

Kosicenko,  N.  E.  1969.  [CHANGES  WITH  AGE  IN  THE  ANATOM-; 
ICAL  STRUCTURE  OF  PHLOEM  OF  POPULUS  TREMULA. |i 
Nauc.  Dokl.  Vyss.  Skoly  (Biol.  Nauki),  Moskva  (1),  (61-8).  (4  refs. 
(Ru.ru.j  N.L.L.I 

I 

Raskatov,  P.  B.,  and  Kosicenko,  N.  E.  1968.  [CHARACTERISTICS^ 
OF  PHLOEM  ELEMENTS  IN  DIFFERENT  PARTS  OF  POPULUS 
TREMULA  STEMS.I  Bot.  Z.,  53  (1  1):  1612-6.  [8  refs.  [Ru.e. 

Savel'eva,  T.  E.  1972.  [COMPARATIVE  ANATOMY  OF  THEl 
BARK  OF  ROOTS  AND  BRANCHES  OF  SOME  WOODY; 
SPECIES. I    Biologicheskie  Nauki  No.  8,  64-68.  [Ru.,  8  ref.,  NLL|' 


812  PHYSICAL  AND  MECHANICAL 
PROPERTIES 

Georgievski,  Z.  1973.  [TECHNICAL  PROPERTIES  OF  (WOOD 
OF  I  POPULUS  TREMULA.)  Godisen  Zbornik,  Zemjodelsko- 
Sumarskiot  Fakultet  na  Univerzitetot,  Skopje  (Summarstvo)  25, 
175-196.  [Ma.e.,  5  ref.j 

Polubojarinov,    O.  L.     1964.     [PHYSICAL     AND     MECHANICAL 
PROPERTIES     OF     DEFECTIVE     ASPEN     WOOD.)      Lesn.     Z 
Arhangel'sk  7  (6):  125-9.  8  refs.  [  Ru.j 

Rangelov,    K.    1969.    [COMPARATIVE    STUDIES    OF   CERTAIN 
PHYSICAL    AND    MECHANICAL    PROPERTIES  OF  WOOD   OF 
MALE  AND  FEMALE  ASPENS. |  Gorskostop.  Nauka.  Sofija  6  (4): 
105-10.  [Bulg.ru.g.,  7  refs.| 
Wood  moisture  content  of  the  6  trees  was  generally  5-10%  greater 


\ 


^ 
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than  that  of  the  9  trees.  Sapwood  contained  ca.  50%  more  moisture 
than  mature  wood.  Wood  density  of  6  trees  averaged  5%,  and 
strength  properties  4-18%  more  than  the  values  for  9  trees. 

\  812.1 

Oolacis,     J.  A.,    and    It'jasov,    S.  G.     1968.     [THE    REFLECTION 

:apacity  of  wood  in  the  infra-red  part  of  the 

liPECTRUM.)  Derev.  Prom.  17  (7):  16-7.  ((Ru.|  P.R.) 
Results  (graphed)  show  that  the  dependence  of  the  spectral 
■eflection  capacity  of  the  different  species  on  wavelength  is 
dentical.  Selective  reflection  (depending  on  wavelength  of  the 
ncident  radiation)  is  characteristic  of  wood.  Reflection  increases 
tvith  increasing  thickness  of  the  wood  specimen. 

Dolacis,  J.  A.,  and  Il'jasov,  S.  G.  1970.  [THE  OPTICAL  PROPER- 
TIES of  WOOD  AS  REGARDS  INFRA-RED  RADIATION.]  Lesn. 
Z.,  13  (6):  68-73.  [Ru.,  8  refs.  | 

812.2 

[saeva,  L.N.  1966.  [DISTRIBUTION  OF  MOISTURE  IN  THE 
5TEMS  OF  GROWING  TREES  OF  THE  PRINCIPAL  SPECIES  IN 
E.  SIBERIA.]  In  Svojstva  drevesiny,  ee  zascita,  i  novye  drevesnye 
Tiaterialy.  Izdatel'stvo  'nauka',  Moscow,  pp.  3-10.  19  refs.  [Ru.] 

Ogarkova,  T.  V.  1964.  [EFFECT  OF  HYGROSCOPIC  MOISTIJRE 
3N  THE  SHRINKAGE  COEFFICIENT  OF  WOOD.]  Lesn.  Z., 
Aihangel'sk  7  (3):  125-31.  4  refs.  [Ru.] 

Graphs  the  relationship  of  the  relative  deformation  in  shrinkage  (e, 
'n  %)  to  m.c.  for  Oak,  Aspen,  Birch  and  Pine  in  the  radial  and 
tangential  directions. 

Ogarkova,  T.  V.  1968.  [INVESTIGATION  OF  THE  DEPENDENCE 
OF  THE  SHRINKAGE  COEFFICIENT  OF  COMPRESSED  WOOD 
ON  MOISTURE  CONTENT.)  Lesn.  Z.,  Arhangel'sk  1  1  (2):  95-7.  [  1 
ref.  [Ru.].] 

j  812.3 

Einspahr,  D.  W.,  Benson,  M.  K.,  and  Harder,  M.  L.  1972.  WITHIN- 
TREE  VARIATION  IN  SPECIFIC  GRAVITY  ON  YOUNG 
QUAKING  ASPEN.  Genetics  and  Physiology  Notes.  Institute  of 
Paper  Chemistry  No.  15,  8  pp.  [£.,  6  ref.] 

Isaeva,  L.  N.,  and  Brjuhanova,  F.  B.  1967.  (VARIATION  IN 
DENSITY  IN  THE  STEMS  OF  THE  MAIN  FOREST-FORMING 
SPECIES  OF  SIBERIA.]  In  Drevesina,  ee  zaseita  i  plastiki. 
Izdatel'stvo  'Nauka',  Moscow,  pp.  3-13.  [Ru.] 

In  P.  sylvestris  and  B.  alba,  density  decreases  from  periphery  to 
centre,  whereas  in  P.  tremuta  it  increases. 

Klemm.W.  1966.  [USE  OF  Y-RAYS  FOR  THE  DETERMINATION 
OF  THE  SPECIFIC  GRAVITY  OF  WOOD.|  Arch.  Forstw. 
15  (5/6):  61  1-5.  [  10  refs.  [G.g.ru.e.] .] 

812.7 

Orlov,  A.  v.,  and  Kapustin,  M.  G.  1972.  [DETERMINING  THE 
MODULUS  OF  ELASTICITY  ON  SPECIMENS  OF  MODIFIED 
ASPEN.]  Nauchnye  Trudy,  Leningradskaya  Lesotckhnicheskaya 
Akademiya  No.  151,  58-59.  [Ru.,  NLL] 

Simonov,  M.  N.,  and  Maiorova,  A.  G.  1971.  [THE  STRENGTH  OF 
BARK  AND  WOOD  AT  LOW  TEMPERATURES.]  Lesn.  Zh. 
14  (2):  81-6.  (Ru.] 

813WOOD  CHEMISTRY 

Domburg,  G.  E.,  and  Sergeeva,  V.  N.  1970.  (KINETICS  OF 
THERMAL  DECOMPOSITION  OF  LIGNIN  SULFATE  OF 
POPULUSTREMULA.]  Khim  Drevesiny  6:  133-139.  [Ru.] 

Riscuta,  S.  1971.  (THE  CHEMICAL  COMPOSITION  OF  THE 
WOOD  OF  POPULUS  TREMULA.[  Bui.  Inst.  Polit.  Brasov  (Ser.  B.: 
Econ.  for.)  No.  13,  (317-25).  [Ro.f.,  6  ref.  | 

Sapotnitskii,  S.  A.,  Menshutkin,  V.  I.,  and  Sabantseva,  L.  A.  1971. 
[THE  EFFECT  OF  EXTRACTS  OF  POPULUS  TREMULA  ON 
YEAST  MANUFACTURE.]  Gidroliz.  Lesokhim.  Prom.  5;  6-7. 
IRu.l 

813.1 

Sharkov,     V.  1.,     Kuibina,    N.  I.,    et    al.     1971.     (COMPARATIVE 


CHARACTERISTICS  OF  THE  HEMICELLULOSES  OF  WOOD  OF 
POPULUS  TREMULA  AND  PINUS  SIBIRICA.]  Khim.  Drev.  No.  8, 
(27-34).  [Ru.,  12  ref.  PR.| 

Sharkov,  V.  I.,  Kuibina,  N.  I.,  and  Solov'ena,  Yu.  P.  1970.  GLUCO- 
MANNAN  FROM  ASPENWOOD.  Zhurnal  Prikladnoi  Khimii  43  (9): 
21  12-4.  (Ru.,  9  ref.  Title  from  Abstr.  Bull.  Inst.  Paper  Chem.  1971, 
42  (6):  No.  5693.  LTP.) 

813.2 

Assarsson,  A.,  and  Akerlund,  G.  1966.  STUDIES  ON  WOOD 
RESIN,  ESPECIALLY  THE  CHANGE  IN  CHEMICAL  COM- 
POSITION DURING  SEASONING  OF  THE  WOOD.  PART  4.  THE 
COMPOSITION  OF  THE  PETROLEUM  ETHER  SOLUBLE 
NONVOLATILE  EXTRACTIVES  FROM  FRESH  SPRUCE,  PINE, 
BIRCH  AND  ASPEN  WOOD.  Svensk  PappTidn.  69(16);  517-25. 
[  17  refs.  [E.e.sw.g.l  P.R.] 

Comparison  of  the  main  resin  fractions  from  the  various  species 
showed  that  resin  acids  and  volatile  terpenes  are  found  in  the 
softwoods  but  not  in  the  hardwoods.  Both  groups  contain  the  same 
saturated  hydrocarbons,  and  to  some  extent  the  same  unsaturated 
hydrocarbons,  wa.xes,  glycerides  and  higher  alcohols. 

Assarsson,  A.,  and  Akerlund,  G.  1967.  STUDIES  ON  WOOD 
RESIN,  ESPECIALLY  THE  CHANGES  DURING  SEASONING  OF 
THE  WOOD.  PART  5.  CHANGES  IN  COMPOSITION  OF 
NONVOLATILE  EXTRACTIVES  DURING  WATER  SEASONING 
OF  UNBARKED  SPRUCE,  PINE,  BIRCH  AND  ASPEN  LOGS. 
Svensk  PappTidn.  70  (6);  205-12.  (21  refs.  (E.e.sw.g.j  P.R.j 
Unbarked  logs  were  stored  in  water  and  examined  after  6  and  12 
months.  During  seasoning,  the  quantity  of  triglycerides  decreased 
and  that  of  fatty  acids  increased:  this  is  interpreted  as  showing 
enzymatic  hydrolysis  by  wood  lipase. 

Lindgren,  B.  O.,  and  Svahn,  CM.  1966.  SEPAR.ATION  OF  TRI- 
METHYLSLYL  ETHERS  OF  TRITERPENES  BY  THIN  LAYER 
CHROMATOGRAPHY:  TRITERPENES  IN  WOOD  FROM 
POPULUS  TREMULA  L.  Acta  chem.  scand.  20(7):  1763-8.  [16 
refs.  [E.e.[  O.R.S.I 


813.4 

Ivanov,  M.  A.,  Buhteev,  B.  M.,  et  al.  1970.  (THE  INFLUENCE  OF 
TEMPERATURE  AND  pH  ON  THE  CONCENTRATION  OF  FREE 
RADICALS  IN  WOOD,  AND  ITS  WHITENESS.]  Bumaz.  Prom.  (4), 
(22-23).  [Ru.e.,  13  refs.  N.L.L.[ 

Melcer,  I.,  and  Melcerova,  A.  1972.  [SOME  ASPECTS  OF  HYDRO- 
THERMAL  TREATMENT  OF  WOOD  OF  POPULUS  TREMULA 
L.]  Cellulose  Chemistry  &  Technology  6  (6):  681-694.  (De.en.f.,  12 
ref.]  From  Abstract  Bulletin  of  the  Institute  of  Paper  Chemistry  44, 
4056.  LTP. 


813.9 

Nagoda.  L.  1964.  [WHY  IS  WOOD  ACID?|  Norsk  Skogbr.  10(17): 
458-60.  10  refs.  [Nor.] 

815  EFFECT  OF  GROWTH  FACTORS 
ON  STRUCTURE  AND  PROPERTIES 

Jakimov,  I.  V.  1966.  (THE  EFFECT  OF  MINERAL  FERTILIZERS 
ON  THE  PHYSICAL  AND  MECHANICAL  PROPERTIES  OF 
ASPEN  WOOD.]   Lesn.  Hoz.  19  (3):  32.  [Ru.] 

Jakimov,  I.  V.  1968.  (EFFECT  OF  AGE  ON  THE  ANATOMICAL 
STRUCTURE  AND  TECHNICAL  PROPERTIES  OF  ASPEN 
WOOD.]  Nauc.  Trud.  Voronez.  Lesotch.  Inst.  (30),  (127-31).  (  Ru. 
From  abstr.  in  Referat.  Z.,  Moskva  1969  (11.56.106).  Ru.  N.L.L.] 
Studies  on  material  from  Populus  tremula  in  S.  central  Russia 
showed  that  annual  ring  width  decreases  from  age  class  II  to  IV  and 
scarcely  changes  thereafter.  Cell-wall  thickness  of  the  fibres  and 
wood  density  both  increase  from  age  class  II  to  V  and  do  not  change 
thereafter.  Fibre  lumen  diameter  decreases  from  age  class  II  to  VI 
by  1 1-9%.  Vessel  diameter  is  greater  in  early  than  in  late  wood.  The 
contents  of  mechanical  ti.isues  and  values  for  most  of  the  physical 
and  mechanical  properties  increase  from  age  class  II  to  V  and 
decrease  thereafter. 
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82  CONVERSION,  SHAPING, 

ASSEMBLY  AND  FINISHING  OF 

WOOD;  GENERAL 

821  BARKING 

Arola,  R.  A.  1973.  COMPRESSION  DEBARKED  CHIPS  FROM  A 
WHOLE-TREE  CHIPPER.  USDA  Forest  Service  Research  Note, 
North  Central  Forest  Experiment  Station  No.  NC-147,  4  pp.  [E.,  8 
ref.l 

Frid,  L.  D.  1967.  | INVESTIGATION  OF  THE  PROCESS  OF 
BARKING  BROADLEAVED  SPECIES.]  Lesn.  Z.,  Arhangel'sk 
10(4):  83-9.  (Ru.) 

Polozov,    M.     1972.    (A    PROMISING    METHOD    OF    BARKING 
WOOD.]  Lesnaya  Promyshlennost.  No.  2,  21-22.  (Ru.,  1  ref. ] 
Gives  the  results  of  investigations  on  barking  Spruce,  Pine,  Aspen 
and  Birch  with  jets  of  compressed  air  with  a  sawdust  filler. 

Rushnov,  N.  P.,  Pryakhin,  E.  A.,  and  Maslovskii,  V.  I.  1973.  [THE 
BARKING  OF  CHIPS  IN  CHIPPERS.]  Lesnaya  Promyshlennost' 
No.  7,25.  [Ru.] 

Theoretical  analysis  (not  outlined  here]  has  shown  that  the  use  of 
special  plates  installed  below  the  knives  improved  the  efficiency  of 
barking  during  the  chipping  of  un barked  wood.  Investigations  were 
made  with  such  plates,  having  sharpness  angles  of  30-90^,  installed 
6-1 9  mm  from  the  edges  of  the  knives. 

Sosunov,  P.,  and  Seljuga,  A.  1971.  [DRY  BARKING  OF  WOOD  IN 
DRUMS.]  Lesn.  Prom.  (4),  (13-4).  [Ru.] 

Pulpwood  of  7  Far  Eastern  conifers  and  hardwoods  was  dry-barked 
by  the  BOMP-3  drum  barker.  Cleanness  of  barking  and  losses  of 
wood  are  plotted  against  duration  of  barking. 

Zadoroznyj,  V.  V.,  and  Mireckij,  V.  O.  1968.  (BARKING  WOOD 
WITH  THE  AID  OF  ELECTRIC  CHARGES  IN  WATER.]  Lesn. 
Prom.  (11),  (11-2).  (Ru.| 

It  was  found  best  to  install  the  electrodes  parallel  to  the  log  and 
10-15  mtn.  from  it.  Optimum  parameters  were:  capacitance  2 
microfarads;  voltage  35-50  kV.  The  unusual  feature  of  this  method 
was  that  barking  quality  was  better  for  Birch  and  Aspen  than  for 
Spruce. 


823  PLANING,  CUTTING  OF 

MOULDINGS.  CHISELLING, 

MORTISING  AND  TENONING. 

BORING.  TURNING 

Syrodaev,  G.  A.,  and  Melnikov,  A.  V.  1968.  [INVESTIGATION  OF 
THE  PROCESS  OF  ROTARY  CUTTING  OF  DENSIFIED 
(COMPRESSED)  WOOD.]  Nauc.  Trud.  Leningr.  Lesoteh.  Akad.  No. 
113,(30-6).  [Ru.ru. 1 

Optimum  angles  were  found  to  be:  cutting  angle  20°,  sharpness 
angle  60°,  and  clearance  angle  10°,  for  feed  speeds  of  8,  12  and  8 
m./min.  and  cutting  depths  of  1,  2  and  3  mm. 


827  BENDING.  MOULDING 
(OTHER  THAN  BY  CUTTING) 

Vascev,  N.  V.,  and  Modin,  N.  A.  1968.  (A  RATIONAL  METHOD 
OF  DENSIFYING  WOOD.)  Nauc.  Trud.  Leningr.  Lesoteh.  Akad. 
No.  Ill,  (51-8).  [Ru.] 

Trials  were  made  of  compressing  Aspen  wood  by  first  heating  it  (to 
100-160°  C),  then  compressing  it  in  an  unheated  hydraulic 
multi-daylight  press,  and  then  holding  it  in  the  compressed  state  for 
1/2  -  2  hr.  The  best  schedules  were:  heating  at  120  -  140°  by  dry 
air  for  1  hr.  (or  by  superheated  steam  for  1/2  hr.),  continuous 
compression  in  the  press,  and  then  holding  for  1/2-1  hr. 


829  MISCELLANEOUS 


Cernenko,  S.  A.  1964.  [DEEP  STAINING  OF  ASPEN  WOOD  BY 
PRESSURE  IMPREGNATION  FROM  THE  END.]  Derev.  Prom. 
13(12):  15-7.  1  ref.  [Ru.]  P.R. 


83  TIMBER  MANUFACTURING 
INDUSTRIES  AND  PRODUCTS 

832  MILLS,  THEIR  FUNCTIONS 
AND  PRODUCTS 

832.15  jioij 

Nikanov,  V.  I.  1965.  [THE  YIELD  AND  DEFECTS  OF  UNEDGED  "^^ 
LUMBER   FROM  ASPEN  SAWLOGS.]   Lesn.  Z.,  Arhangelsk  8(6):      . 

111-4.  (Ru.)  [3tbls.]  * 

[m 

Nikanov,  V.  I.  1966.  [DEFECTS  AND  THEIR  RELATIONSHIP  TOJ  **' 
ASPEN  SAWLOG  GRADES.]  Lesn.  Z.,  Arhangelsk  9(5):  117-9,1'*'" 
(Ru.)  [1  gph.,2tbls.]  I  ^^ 

832.3  il'fS 

Adema,    K.    1971.    POPULUS    TREMULA.    Populier    t,  (l):    27-9 

iDu.] 

A    general   appraisal,    including:    a    mention    of  promising  growth 

results  with  a  P.  canescens  X  P.  tremula  hybrid  at  Best,  Netherlands. 

the  use  of  Aspen  in   the  landscape;  and,  in  particular,   the  use  on 

Aspen  wood  in  the  manufacture  of  matches. 

833  TIMBER  IN  BUILDINGS 

AND  ENGINEERING  STRUCTURES 

(MANUFACTURE  AND  USE) 

833.1 

Ovcharenko,  V.  P.  1972.  [THE  EFFECTIVENESS  OF, 
PRODUCING  PANEL  PARQUET  FACED  WITH  COMPRESSED 
WOOD  OF  SOFT-WOODED  BROADLEAVED  SPECIES. 1| 
Nauchnye  Trudy,  Leningradskaya  Lesotekhnicheskaya  Akademiyai 
No.  153,  56-60.  [Ru.,  3  ref.,  NLL]  ! 

An  analysis  of  the  economics  of  using  compressed  wood  of  Aspen  as\ 
a  replacement  for  Oak  in  panel  parquet  in  the  USSR.  The  analysis) 
indicates  that  such  production  would  be  economically, 
advan  tageous. 


Langhammer,      A. 
HOUSEBUILDING. 


833.2 

1965.      ((THE      USE      OF]       ASPEN      FOR 
Norsk  Skogbr.   11  (3):  81-5.  22  refs.  [Nor.e.j 

833.4 

TSel'millere,  M.  I.  1973.  (RESEARCH  ON  IMPREGNABILITY  OF 
BETULA  AND  POPULUS  TREMULA  WOOD  USED  IN  FARM 
CONSTRUCTION.)  In  Produkty  Pereabotki  Drevesiny  Sel'skomu 
Khoziaistvu  Tezisy  Dokladov  Vsesoiuznoi  Konferentsii  3:  93-7. 
(Ru.) 


84  PRESERVATION  AND 

OTHER  TREATMENTS  TO 

IMPROVE  THE  PROPERTIES 

OF  WOOD.  DAMAGING 

INFLUENCES 

841  WOOD  PRESERVATION 

Kalnins,  A.  J.,  et  al.  1968.  (IMPREGNATION 
ASSORTMENTS  BY  THE  DIFFUSION  METHOD. 
(6),  (7).  [Ru.ru.] 


OF     SMALL 
Lesn.  Prom. 


Rusinya,  N.  A.  (Rusina,  N.]  1974.  (BREAKDOWN  OF  WOOD  IN 
FIELD  CONDITIONS.]  Latvijas  PSR  Zinatnu  Akademijas  Vestis 
No.  1,  30-36.  (Ru.e.,  9  ref.  CGB.]  : 

Tselmillere,  M.  Ya.,  and  Saulite,  L.  A.  1973.  [FIXATION  OF  THe' 
COMPONENTS  OF  COMBINED  PRESERVATIVES  BY  WOOD 
FROM  DIFFERENT  PARTS  OF  THE  TREE.]  Khimiya  Drevesiny 
No.  13,  109-113.  [Ru.,  13  ref.,  PR]  j 

Vakin,     A.  T.,     et     al.     1968.     (COMPOUND     (FUNGAL     AND 
BACTERIAL)     ROT    OF    WOOD    IN    COOLING    TOWERS    OF, 
POWER  STATIONS,  AND  MEASURES  FOR  CONTROLLING  IT.] 
Nauc.  Trud.   Leningr.  Lesoteh.  Akad.  No,  110,  (91-100).  (16  refs. 
(Ru.l.) 
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842  TREATMENTS  TO 

IMPROVE  THE  RESISTANCE 

OF  WOOD  TO  PHYSICAL  AND 

CHEMICAL  AGENCIES 

Anonymous.  1974.  MIT  .\MMONIAK  PLASTIFIZIERTES  HOLZ 
k.LS  FUSSBODEN.  Holz-Zentralbl.,  Stuttg.  100,(91):  S.1383. 

iuhrjanskij,    P.N.     1964.    [COMPRESSING    WOOD.)     Izdatelstvo 
Lesnaja  Promyslennost',  Moscow,  pp.  351.  16  refs.  [Ru.)  N.L.L. 
"he  third,  revised  and  expanded,  edition  of  a  book  dealing  with  all 
spectsofwnod  compression  in  the  U.S.S.R. 

Calnin'sh,  A.  Y.,  Koroikiya,  G.  Y.,  and  Berzinsh,  G.  V.  1972. 
TESTING  THE  RESISTANCE  OF  PLASTICIZED  WOOD  TO 
JIOLOGICAL  AGENCIES.)  Khimiya  Drevesiny  No.  12,  131-133. 
Ru.,  7  ref.  NLLJ 

Kotov,   V.  M.    1970.    [EFFECT  OF  THE  DEGREE  OF  DENSIFI- 

;:ation  on  the  coefficient  of  viscosity  of  com- 

'RESSED  ASPEN  WOOD.)  Lesn.  Z.  13  (5):  77-9.  [Ru.,4refs.] 

'olubojarinov,  O.I.  1968.  (INVESTIGATION  OF  THE  FUNGUS 
RESISTANCE  OF  ROTTEN  ASPEN  WOOD,  TREATED  WITH 
CERTAIN  POLYMERS,  BY  THE  AID  OF  RADIOACTIVE 
SOTOPES.j  Nauc.  Trud.  Leningr.  Lesoteh.  Akad.  No.  110,(54-9). 
3  refs.  (Ru.ru. J. I 

Cotton  wood  was  impregnated  with  urea-formaldehyde  resin  or 
ityrene.  The  treatment  improved  the  physical  and  mechanical 
noperties  of  the  wood,  and  its  resistance  to  Coniophora  cerebella. 

'Scerbak,  M.  M.  1964.  [COMPRESSING  WOOD  BY  ROLLING.] 
perev.  Prom.  13  (12):  1  1.  (Ru.)  P.R. 

kascev,  N.  v.,  et  al.  1965.  (DENSIFIED  WOOD  FOR  MAKING 
[[SHOE)  LASTS.)  Derev.  Prom.  14  (6):  15.  (Ru.)  P.R. 
\Describes  the  manufacture  of  lasts  from  densified  wood  of  Aspen, 
Alder,  Birch,  etc.  as  a  substitute  for  the  normal  material.  Beech. 
Tests  showed  the  densified  substitute  species  to  be  quite  satis- 
factory, and  their  use  would  result  in  a  considerable  financial  saving. 


844  ATTACK  BY  PLANT 
ORGANISMS 

844.1 

Henningsson,  B.  1967.  THE  PHYSIOLOGY,  INTER-RELATION- 
SHIPS AND  EFFECTS  ON  THE  WOOD  OF  FUNGI  WHICH 
ATTACK  BIRCH  AND  ASPEN  PULPWOOD.  Uppsats.  Instn. 
Virkeslara  Skogshogsk.,  Stockh.  No.  U  19.  pp.  10.  (26  refs.  (E.) 
(Repr.  from  Acta  Universitatis  Upsaliensis:  Abstracts  of  Uppsala 
Dissertations  in  Science  No.  100,  1967).) 

844.2 

Belenkov,  D.  A.  1965.  [THE  RESISTANCE  OF  SCOTS  PINE, 
BIRCH  AND  ASPEN  WOOD  TO  HOUSE  FUNGI.)  Lesn.  Z., 
Arhangelsk  8  (1):  105-8.  (Ru.) 

Specimens  of  the  three  species  were  exposed  to  attack  by 
Coniophora  cerebella,  Poria  vaporaria,  Menilius  lacrymans  and 
Fomes  pinicola.  Tabulated  weight  losses  show  that  Aspen  and  Birch 
were  generally  as  resistant  to  the  house  fungi  as  Pine  sapwood.  NaF 
proved  to  be  a  more  effective  preservative  than  Na  dinitrophenolate, 
and  was  more  effective  on  Birch  and  Aspen  than  on  Pine  sapwood. 
Accordingly,  there  is  no  reason  why  Aspen  and  Birch  should  not  be 
widely  used  in  building. 

Churikova  (Curikova),  E.  K.  1968.  INVESTIGATIONS  ON  THE 
DURABILITY  OF  ASPEN  WOOD.  Transl.  Dep.  For.  Can.  No.  22  1, 
pp.  4.  (Transl.  by  J.  Freyman  from  Lesn.  Hoz.  1967  (8),  (51-2). 

Curikova,  E.  K.  1967.  [INVESTIGATION  OF  THE  DURABILITY 
OF  ASPEN  WOOD. I  Lesn.  Hoz.  (8),  (5  1-2).  (Ru.) 
Shows  graphically  the  weight  losses  of  wood  of  five  clones  and  of 
the  light-barked  form  of  Populus  tremula  when  exposed  to  cultures 
of  Coniophora  cerebella.  In  the  early  stages  (up  to  ca.  90  days' 
exposure),  weight  losses  of  the  Aspen  were  less  than  those  of  Scots 
Pine  sapwood  tested  for  comparison. 

Henningsson,  B.  1967.  INTERACTIONS  BETWEEN  MICRO- 
ORGANISMS FOUND  IN  BIRCH  AND  ASPEN  PULPWOOD.  Stud. 


for.  suec.  Skogshogsk.,  Stockh.  No.  53,  pp.  32.  (32  refs.  (E.e.sw.) 
Price  Kr.5.] 

Henningsson,  B.  1967.  MICROBIAL  DECOMPOSITION  OF  UN- 
PEELED  BIRCH  AND  ASPEN  PULPWOOD  DURING  STORAGE. 
Stud.  for.  suec.  Skogshogsk.,  Stockh.  No.  54,  pp.  32.  [27  refs. 
(E.e.sw.)  Price  Kr.5.) 


Henningsson,  B.  1967.  PHYSIOLOGY  Ol-  FUNGI  ATTACKING 
BIRCH  AND  ASPEN  PULPWOOD.  Stud.  for.  suec.  Skogshogsk., 
Stockh.  No.  52,  pp.  55.  (100  refs.  (E.e.sw.)  Price  Kr.  8.) 
Discusses  results  of  laboratory  studies  on  the  C  and  N  nutrition  of 
15  fungi,  their  thiamin  requirements  and  the  effect  of  pH  and 
temperature  on  growth. 

Lundstrom,  H.  1973.  STUDIES  OF  THE  WOOD-DECAYING 
CAPACITY  OF  THE  SOFT-ROT  FUNGI  ALLESCHERIA 
TERRESTRIS,  PHIALOPHORA  (MARGARINOMYCES)  LUTEO- 
VIRIDIS  AND  PHIALOPHORA  RICHARDSIAE.  Rapporter, 
Institutionen  for  Virkeslara  No.  R  87,  2  +  23  pp.  +  10  tab.,  14  fig. 
(E.sv.,40  ref.) 

Nekrasova,  G.N.  1968.  (EFFECT  OF  EXTRACTIVES  OF  ASPEN 
WOOD  ON  THE  GROWTH  OF  THE  MAIN  FUNGI  DESTROYING 
ITS  HEARTWOOD.)  Nauc.  Trud.  Leningr.  Lesoteh.  Akad.  No.  110, 
(47-53).  (16  refs.  [  Ru.ru.).) 

Extractives  from  the  outer  heartwood  were  toxic  towards Phellinus 
tremulae,  P.  igniarius  and  Corticium  polygonum.  Toxicity  depended 
on  heartwood  type,  but  extractives  from  red  heart  were  the  most 
toxic  to  all  three  fungi. 

Nguyen  Van  Thong.  1973.  (DATA  ON  THE  DECAY  ACTIVITY 
OF  SOME  WOOD-ROTTING  FUNGI.)  Erdo  22(7):  316-320. 
(Hu.ru.e.,  3  ref.) 

Nilsson,  T.  1973.  STUDIES  ON  WOOD  DEGRADATION  AND 
CELLULOLYTIC  ACTIVITY  OF  MICROFUNGI.  Studia  Forestalia 
Suecica  No.  104,  40  pp.  [E.sv.,  66  ref.) 

Nilsson,  T.  1974.  FORMATION  OF  SOFT  ROT  CAVITIES  IN 
VARIOUS  CELLULOSE  FIBRES  BY  HUMICOLA  ALOPALLO- 
NELLA  MEYERS  &  MOORE.  Studia  Forestalia  Suecica  No.  112, 
30  pp.  (E.sv.,  43  ref.) 

Polubojarinov,  O.I.  1965.  (USE  OF  RADIO-ACTIVE  ISOTOPES 
IN  INVESTIGATING  THE  RESISTANCE  OF  WOOD  TO 
BIOLOGICAL  AGENCIES.)  Lesn.  Z.,  Arhangelsk  8(1):  101-4.  4 
refs.  (Ru.) 

Results  are  tabulated  for  Birch,  sapwood  of  Scots  Pine,  and  for 
sapwood,  mature  wood  and  wet  wood  of  Aspen. 

Smilga,  Ja.Ja.  1968.  (INVESTIGATIONS  ON  THE  ROT 
RESISTANCE  OF  ASPEN  WOOD.)  In  Povysenie  produktivnosti 
lesa.  Izdatelstvo  'Zinatne',  Riga.,  pp.  115-20.  |  ( Ru.latv.g. )  N.L.L.) 
Differences  between  samples  from  different  sides  of  the  tree  (IV.,  S., 
E.,  or  W.),  from  different  heights,  from  different  site  types,  and 
from  different  forms  of  Aspen  were  not  significant.  Wood  from  the 
stem  centre  was  more  resistant  than  peripheral  wood. 

Suvorov,  P.  A.  1968.  (THE  WOOD-DESTROYING  CAPACITY  OF 
GANODERMA  APPLANATUM.)  Arch.  Forstw.  17(9);  937-41.  (7 
refs.  (G.g.ru.e.) .) 

847  DRYING  (SEASONING) 

Haygreen,  J.  G.,  and  Turkia,  K.  1968.  TECHNICAL  AND  ECO- 
NOMIC CONSIDERATIONS  IN  THE  PLATEN  DRYING  OF 
ASPEN  SAPWOOD  AND  PAPER  BIRCH  CUT-STOCK.  For.  Prod. 
J.  18  (8):  43-50.  (6  refs.) 

Turkia,  K.,  and  Haygreen,  J.  (G.)  1968.  PLATEN  DRYING  OF 
ASPEN  SAPWOOD.  For.  Prod.  J.  18  (6):  43-8.  [9  refs.) 

848  TIMBERYARD  PRACTICE. 

HANDLING  AND  STORAGE 

OF  TIMBER 

Bergman,  O.,  and  Nilsson,  T.  1967.  (OUTSIDE  STORAGE  OF 
POPULUS  TREMULA  CHIPS  AT  HORNEFORS  SULPHITE 
MILL.)  Rapp.  Instn.  Virkeslara  Skogshogsk.,  Stockh.  No.  RS5.  pp. 
60  +  19  this.,  25  gphs.  &  dgms.,  10  photos.  (74  refs.  ( Sw.sw.i-.e.  |  .) 
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Bergman,  O.,  and  Nilsson,  T.  1971.  REPORT  ON  OUTDOOR 
STORAGE  OF  ASPEN-WOOD  CHIPS  AT  THE  HORNEFORS 
SULFITE  MILL.  Transl.  Dep.  Fish.  For.  Can.  No.  OOFF-169,  1971. 
pp.  89.  [74  refs.  Transl.  from  Rapp.  Instn.  Virkeslara  Skogshogsk. 
No.  R-5S,  1967. 

Croon,  I.  196S.  [THE  DEVELOPMENT  OF  RESIN  MATURATION 
IN  SOME  CHIP  PILES  AND  ITS  CONSEQUENCES  FOR  THE 
SULPHITE  AND  SULPHATE  PULP  INDUSTRIES.]  Svensk  Papp 
Tidn.  68  (10):  378-83.  [Sw.sw.l  P.R. 

In  sulphate  pulping,  the  effects  of  chip  storage  are  largely  negative; 
the  resin  content  remains  unaffected,  or  increases  (particularly  in 
unbleached  Pine  pulp);  the  yield  of  tall  oil  decreases  and  its 
composition  changes. 

Maslov,  V.  A.,  Kantemirova,  L.  A.,  and  Sabantseva,  L.  A.  1974. 
[STORAGE  OF  HARDWOOD  PULPWOOD  IN  PILES.]  Bumazh- 
naya  Promyshlennost'  No.  2,  1 1-12.  [Ru.,  NLL.] 

Molotkov,  L.  K.  1972.  [HEATING  AND  ALTERATIONS  OF 
BIRCH  AND  ASPEN  WOODS  AS  DETERMINED  IN  MODEL 
EXPERIMENTS.)  Sb.  Tr.  VNII  Tsellyul.-Bumazh.  Prom.  No.  6, 
124-134.  [Ru.,  9  ref.]  From  Abstract  Bulletin  of  the  Institute  of 
Paper  Chemistry  44,  8476.  LTP. 

Molotkov,  L.  K.  1974.  (THE  DESTRUCTION  OF  ASPEN  CHIPS 
DURING  STORAGE.)  Bumazhnaya  Promyshlennost'  No.  1,  S-6. 
[Ru.,  NLL] 

In  the  first  three  months  the  loss  in  woody  matter  was  2.3-2.  7%  for 
sapwood  chips,  regardless  of  storage  temperature,  rising  by  6 
months  to  6.1%  for  storage  at  25  C  and  to  4.2%  at  38  C.  At  all 
stages  the  losses  were  less  for  heartwood  chips,  being  ca.  2%  at  6 
months. 

Nilsson,  T.  1965.  [MICRO-ORGANISMS  IN  CHIP  PILES.)   Svensk 
Papp  Tidn.  68  (15):  495-9,  2  refs.  [Sw.sw.e.g.]  P.R. 
Preliminary  results  of  a  study  of  8  chip  piles  of  Birch,  Aspen,  Pine 
or  Spruce,  varying  in  size  and  storage  period,  showed  a  much  greater 
microflora  than  in  pulpwood  stacks. 

Schultze-Dewitz,  G.  1970.  [STUDIES  ON  THE  INFLUENCE  OF 
THE  DURATION  OF  STORAGE  OF  ASPEN  WOOD  ON 
VARIOUS  PROPERTIES.]  Holzindustrie  23(9):  278-80.  [G.,  16 
refs.,  N. L.L.I 

Results  showed  no  significant  deterioration  but  indicated  that 
storage  periods  >  1  year  were  not  advisable  except  in  properly 
constructed  stacks. 

Zak,  H.  1967.  [CHIP  STORAGE  IN  THE  OPEN.]  Holz-Kurier, 
Wien  22  (32/33):  9-12.  [1  ref.  [G.|.] 

849  MISCELLANEOUS 

Melcer,  I.,  and  Melcerova,  A.  1972.  (SOME  PHYSICAL  AND 
CHEMICAL  CHANGES  IN  HARDWOOD  CELLULOSE  AFTER 
HYDROTHERMAL  TREATMENT.)  Zbornik  Vedeckych  Prac 
Drevarskej  Fakulty  Vysokej  Skoly  Lesnickej  a  Drevarskej  vo 
Zvolene  169-175.  [Sk.ru.de.,  32  ref.) 

Melcer,  I.,  Melcerova,  A.,  Solar,  R.,  Bella,  A.,  Blaho,  J.,  and  Gajdos, 
E.  1972.  (STUDY  OF  THE  HYDROLYSATE  AFTER  HYDRO- 
THERMAL  TREATMENT  OF  POPULUS  TREMULA  WOOD.) 
Zbornik  Vedeckych  Prac  Drevarskej  Fakulty  Vysokej  Skoly 
Lesnickej  a  Drevarskej  vo  Zvolene  93-121.  [Sk.ru.de.,  74  ref.) 

Melcerova,  A.,  Melcer,  I.,  and  Solar,  R.  1972.  [SOME  PHYSICAL 
AND  CHEMICAL  CHANGES  IN  HARDWOOD  LIGNIN  DURING 
HYDROTHERMAL  TREATMENT.)  Zbornik  Vedeckych  Prac 
Drevarskej  Fakulty  Vysokej  Skoly  Lesnickej  a  Drevarskej  vo 
Zvolene  177-192.  [Sk.ru.de.,  46  ref.) 

Melcerova,  A.,  Melcer,  I.,  and  Tominova,  V.  1972.  [STUDY  OF 
CHEMICAL  CHANGES  IN  THE  CONSTITUENTS  OF  POPULUS 
TREMULA  WOOD  DURING  HYDROTHERMAL  TREATMENT.] 
Zbornik  Vedeckych  Prac  Drevarskej  Fakulty  Vysokej  Skoly 
Lesnickej  a  Drevarskej  vo  Zvolene  123-167.  [Sk.ru.de.,  159  ref.] 

85  "GRADING"  OF  WOOD 
AND  WOOD  PRODUCTS 

Alekseev,  V.  A.  1971.  (MOSSES  ON  ASPEN  STEMS  - 
INDICATORS  OF  WOOD  QUALITY.)  Lesn.  Khoz.  (2),  (78).  (Ru.) 


A  note  based  on  observations  in  the  Kalinin  and  Leningrad  region 
pointing  out  that  vigorous  moss  growth  on  the  bark  often  indicati 
internal  wood  defects  (wetwood  and  decay).  a 

Bobrov,  R.  V.  1966.  )CONDITIONS  OF  THE  OCCURRENCE  O 
RED  STAIN  IN  ASPEN.)  Lesn.  Z.,  Arhangelsk  9  (5):  19-22.  (Ru 
Stem  analysis  of  Aspen  from  various  plots  showed  that  stei 
diameter  had  tittle  effect  on  the  %  content  of  red-stained  woe 
(false  heartwood).  The  absolute  volume  of  red-stained  woe 
increased  with  increasing  stem  diameter  and  especially  wii 
increasing  branchiness  (correlation  coefficient  0-9). 

Nekrasova,  G.  N.  1968.  INVESTIGATION  OF  THE  NATURE  O 
ASPEN  FALSE  HEART.  Transl.  Dep.  For.  Can.  No.  179,  pp.  1 
[  14  refs.,  Transl.  from  Lesn.  Z.,  Arhangelsk  1967,  10  (2):  87-91. 

Polubojarinov,  O.  I.,  Solovev,  V.  A.,  and  Nekrasova,  G.N.  196!. 
[DEFECTS  OF  ASPEN,  AND  NEW  STANDARDS  FOR  ROUNI 
WOOD.)  Lesn.  Prom.  (6),  (9-10).  (Ru.) 

Rangelov,  K.N.  1967.  (STUDY  OF  STEM  DEFECTS  O 
POPULUS  TREMULA  IN  BULGARIA.)  Gorskostop.  Nauka,  Sofi. 
4  (6):  67-80.  (6  refs.  (Bulg.ru. g.|  8  photos.  7  tbls.) 


86  PULP  INDUSTRIES 

861  PULP  AND  PAPER  IVIANUFACTURE. 
TEXTILE  AND  OTHER  CELLULOSE  DERIVATIVES 

Blechschmidt,  J.  1970.  [THE  SUITABILITY  OF  VARIOUS  WOOl 
SPECIES  FOR  THE  PRODUCTION  OF  MECHANICAL  PULP 
Zellstoff  und  Papier  19  (9):  268-275,  288.  [De.,  29  ref.,  NLL.) 
The  particle-size  distribution  and  de-watering  properties  of  Popla' 
and  P.  tremula  pulps  were  similar  to  those  of  P.  abies.  Poplar  an 
Aspen  are  recommended  for  greater  use  in  medium-fine  printin' 
papers  and  high-quality  cardboards,  but  not  in  newsprint. 

Bjorkman,  E.,  et  al.  1964.  THE  USE  OF  DECAYED  WOOD  FRO^ 
SOME  CONIFERS  AND  BROADLEAF  TREES  FOR  CHEMICAli 
PULPING  PURPOSES.  Stud.  for.  suec.  Skogshogsk.,  Stockh.  NO; 
21,  pp.  66  +  12  photos.  90  refs.  (E.e.sw.) 

Bobrov,  Y.  A.,  Zhalina,  V.  A.,  and  Savinova,  V.  N.  1973 
)TECHNOLOGICAL  PROPERTIES  OF  PULPWOOD  FORMINc' 
THE  RAW  MATERIAL  FOR  THE  BRATSK  LPK.)  Nauchny' 
Trudy,  Leningradskaya  Lesoteknicheskaya  Akademiya  No.  issl 
46-50.  (Ru.,  NLLI  i 

Domburg,  G.  E.,  and  Gromov,  V.  S.  1964.  (BREAKDOWN  Ol 
CARBOHYDRATES  AND  FORMATION  OF  FURFURAL  IN  THl 
HYDROTROPIC  COOKING  OF  HARDWOODS. |  In  Himiceskaj, 
pererabotka  i  zascita  drevesiny.  Izdatelstvo  Akademii  Nault 
Latvijskoj  SSR,  Riga.,  pp.  53-60.  18  refs.  [Ru.ru.]  P.R.  '• 

Describes  trials  on  Aspen  and  Birch,  using  a  40%>  solution  of  Ni 
xylenesulphonate  as  the  hydrotropic  solution.  i 

Einspahr,  D.  W.,  Benson,  M.  K.,  and  Peckham,  J.  R.  1969 
OBSERVATIONS  ON  A  BARK  AND  WOOD-CHIP  SEPARATIO> 
PROCEDURE  FOR  ASPEN.  For.  Prod.  J.  19(7):  33-6.  [8  refs.I 
[Cf.  F.A.  30  No.  6647.) 

Gromov,  V.  S.,  and  Hrol,  L.  A.  1964.  [EFFECT  OF  SALTS  OI* 
VARIOUS  COMPOSITION  ON  THE  DISSOLUTION  OF  LIGNIN^ 
AND  CARBOHYDRATES  OF  HARDWOOD  IN  WATER  ANE 
HYDROTROPIC  COOKS.)  In  Himiceskaja  pererabotka  i  zasciti^ 
drevesiny.  Izdatelstvo  Akademii  Nauk  Latvijskoj  SSR,  Riga,  pp  F 
35-52.  19  refs.  [Ru.ru. J  P.R. 

Gugnin,  J.  A.,  et  al.  1968.  (THE  STRUCTURE  AND  CHEMICAL 
COMPOSITION  OF  THE  WOOD  OF  FAR  EASTERN  HARDWOOC! 
SPECIES.)  Bumaz.  Prom.,  Moskva  (9),  (8-9).  [2  refs.  [Ru.ru.e.)j 
N.L.L.) 

Henningsson,  B.  1970.  (YIELD  AND  PROPERTIES  Ot 
SULPHATE  PULP  FROM  BIRCH  AND  ASPEN  PULPWOOD 
STORED  IN  THE  FOREST. [  Rapp.  Instn.  Virkeslara  Skogshogsk, 
No.  R  64,  pp.  34.  (Sw.e.,  12  refs.)  j 

Henningsson,  B.  1972.  YIELD  AND  PROPERTIES  OF  SULPHATE 
PULP  FROM  DECAYED  BIRCH  AND  ASPEN  PULPWOOD.  In 
Biodeterioration  of  Materials.  London,  UK,  Applied  Science  Pub- 
lishers Ltd.  336-345.  (E.,  14  ref.,  PR) 
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""vanova,  I.  S.,  Gugnin,  Y.  A.,  and  Dolinko,  V.  V.  1972.  |POSSI- 
'3ILITY  OF  OBTAINING  BLEACHED  KRAFT  PULP  FROM  FAR 
EASTERN  HARDWOOD  SPECIES.)  In  Issled.  Oblasti  Proizvod. 
^olufabrikatov,  Ochistki  Prom.  Stokov.  60-68.  |Ru.)  From  Abstract 
Bulletin  of  the  Institute  of  Paper  Chemistry  44,  3899.  LJP. 

<osaya,  G.  S.,  Luzina,  L.  I.,  and  Dolinko,  V.  V.  1972.  [COM- 
>AKISON  OF  PINE,  BIRCH,  AND  ASPEN  (KRAFT)  COOKS 
3ASED  ON  DELIGNIFICATION  SELECTIVITY  AND  ALKALI 
JONSUMPTION.j  Sb.  Tr.  VNII  Tsellyul.-Bumazh.  Prom.  No.  61, 
'77-83.  I  Ru.,  4  ref. )  From  Abstract  Bulletin  of  the  Institute  of  Paper 
:hemistry  45,  437.  LTP. 

Fhe  results  show  clearly  that  the  Pine,  Birch  and  Aspen  can  be 
?ul peel  jointly. 

Kossoj,  A.  S.,  and   Frolov,  I.I.   1966.   (PRODUCTION  OF  WHITE 
ROUNDWOOD    PULP    FROM    ASPEN.)    Bumaz.   Prom.,  Moskva 
»,  (6-8).  ((Ru.ru.e.(  N.L.L.) 

4  dulled  stone  produced  pulp  of  better  quality  than  did  a  sharp 
Jtone,  but  caused  a  certain  reduction  in  grinder  output  and  an 
ncrease  in  power  requirement.  Aspen  with  a  small  amount  of  rot 
)Vas  suitable  for  pulping  (with  subsequent  cleaning). 

Krotov,  V.  S.,  Volobueva,  E.  S.,  and  Nepenin,  Y.N.  1973. 
[IMPREGNATION  OF  ASPEN  CHIPS  WITH  SULPHATE  LIQUOR 
BY  MEANS  OF  REPEATED  PRESSING. (  Bumazhnaya 
Promyshlennost'  No.  8,  5-7.  (Ru.,  NLL.) 

Krylov,  V.N.  1973.  (THE  DEPENDENCE  OF  THE  PHYSICAL 
^ND  CHEMICAL  CHARACTERISTICS  OF  WOOD  ON  CERTAIN 
VIENSURATIONAL  INDICES  OF  THE  STANDS.)  Nauchnye 
Trudy,  Leningradskaya  Lesotekhnicheskaya  Akademiya  No.  158, 
51  53.  ]Ru.,  1  ref., NLL) 
lesults   indicate   that   the  main   mensurational  stand  factors  con- 

[udered  in  sampling  should  be  age  and  site  class:  mean  height,  mean 
liameter,  forest  type  and  stand  density  are  not  decisive  factors  in 

I  sampling. 

iMagister,  G.,  and  Reich,  W.  1971.  (THE  SUITABILITY  OF 
POPLAR  WOOD  FOR  THE  MANUFACTURE  OF  TEXTILES.) 
Zellstoff  und  Papier  20  (7):  195-202.  (De.,  34  ref.j  From  Cellulosa 
;  Carta  23  (11):  82-83.  It. 

Compares  the  properties  of  bisulphite  pulps  made  from  Poplar  with 
those  made  from  Beech,  noting  the  lower  lignin  content  and 
apparent  density  of  the  Poplar  pulps  but  also  their  greater  ease  of 
bleaching  and  higher  yield. 

Melms,  F.,  Anders,  W.,  and  Reich,  W.  1967.  (THE  EFFECT  OF 
HEARTWOOD  IN  POPULUS  TREMULA  ON  THE  PROPERTIES 
OF  SULPHITE  PULP.)  Zellstoff  und  Papier,  Berlin  16  (12):  371-4. 
(G.,  9  refs.,  N.L.L.) 

Hardwood  (h.w.)  contained  more  lignin  and  less  cellulose  than 
sapwood  (s.w.)  and,  in  most  cases,  less  alcohol-soluble  extractives, 
and  gave  a  lower  pulp  yield.  Quality  of  bleached  pulp  from  h.  w.  and 
s.w.  differed  little  by  classical  tests,  but  h.w.  viscose  had  a  higher 
content  of  large  particles  and  was  more  difficult  to  filter. 

iNepenin,  J.  N.,  and  Pogozeva,  T.  A.  1967.  (OBTAINING 
BLEACHED  SULPHATE  PULP  FROM  BIRCH  AND  ASPEN 
jWOOD.(  Lesn.  Z.,  Arhangelsk  10  (5):  136-40.  (1  ref.  (Ru.[.( 

INepenin,  J.  N.,  and  Verevkina,  V.  T.  1964.  (SULPHITE  COOKING 
OF  HARDWOODS  WITH  ACID  CONTAINING  Na2S04.(  Lesn.  Z., 
Arhangelsk  7  (5):  137-44.  6  refs.  (Ru.j 

Nepenin,  J.  N.,  Beigelman,  A.  V.,  and  Vishnevskaya,  N.  S.  1971. 
(STRONG  BLEACHED  SULPHATE  PULP  FROM  HARDWOODS.) 
Bumazh.  Prom.  (I  1),  (12-4).  (Ru.,  6  ref.,  NLL) 

|Prey,  V.,  and  Schadenbock,  W.  1972.  VERGLEICHENDE 
ANALYSE  VON  HOLZERN  IM  HINBLICK  AUF  IHR  SPATERES 
VERHALTEN  IM  ZELLSTOFFKOCHER.  2.  MITT.:  HYDROLOSE 
UND  AUFLOSUNG  DES  HOLZES  MITTELS  SCHWEFELSAURE 
UND  CUOXAM.  Papier,  Darmst.  26  (2):  63-71.  [2  graph.  Darst.,  16 

,Tab.,  17  Lit.  Ang.,  Dt.,e.u.f.Zsfg.) 

Rutkowski,  J.  1964.  (THE  INFLUENCE  OF  BARK  ON  THE 
PROPERTIES  OF  PULPS  OBTAINED  FROM  HARDWOOD  BY 
,THE  N(EUTRAL(  S[ODIUM(  S(ULPHITE(  (SEMI-)  CjHEM- 
ICAL)  PROCESS.)  Przeglad  Papierniezy,  Lodz  1963  (3),  (65-9). 
(Pol.)  From  abstr.  in  Polish  tech.  Abstr.  No.  1  (S3),  (No.  8469). 
(Ru.E.)  P.R. 


The  presence  of  bark  had  a  beneficial  effect  on  the  pulping  process 
because  it  led  to  a  slower  decrease  of  pH  during  cooking  and  to  a 
marked  improvement  in  the  beating  properties  of  the  pulp. 

Schadenbock,  W.,  and  Prey,  V.  1971.  (COMPARATIVE  ANALYSIS 
OF  WOODS  AS  REGARDS  THEIR  COOKING  PROPERTIES.  I. 
COMPARISON  OF  BEECH  AND  SPRUCE  WOOD  BASED  ON 
CONVENTIONAL  METHODS  OF  ANALYSIS.)  Papier  25(11): 
786-788.  (De.e.f.,  12  ref.  PO ) 

Schadenbock,  W.,  and  Prey,  V.  1972.  (COMPARATIVE  ANALYSIS 
OF  WOODS  AS  REGARDS  THEIR  COOKING  PROPERTIES.  II. 
HYDROLYSIS  AND  DISSOLUTION  OF  WOOD  WITH  SUL- 
PHURIC ACID  AND  CUOXAM. [  Papier  26  (2):  63-75.  (De.e.f.,  27 
ref.  PO  ( 

Schultze-Dewitz,  G.  1971.  INVESTIGATION  OF  THE 
INFLUENCE  OF  STORAGE  TIME  OF  ASPEN  WOOD  ON  ITS 
VARIOUS  PROPERTIES.  Transl.  Environm.  Can.  No.  OOENV  8, 
pp.  13.  (  16  ref.  Transl.  from  Holzindustrie  1970  2  3  (9):  2  78-80. 

Shcherbakova,  L.  D.,  Ivanov,  M.  A.,  and  Kleimenova,  T.  A.  1972. 
(CHANGES  IN  THE  CARBOHYDRATE  COMPOSITION  OF 
SPRUCE,  BIRCH,  AND  ASPEN  WOODS  CAUSED  BY  HEATING 
IN  BUFFER  SOLUTIONS  (pH  1-12.3)  AT  TEMPERATURES 
FROM  120  TO  180°C.)  Sb.  Tr.  VNII  Tsellyul.-Bumazh.  Prom.  No. 
61,  4-14.  )Ru.,  18  ref.)  From  Abstract  Bulletin  of  the  Institute  of 
Paper  Chemistry  45,  442.  LTP. 

Siren,  G.,  Jensen,  W.,  and  Lonnberg,  B.  1974.  SHORT-ROTATION 
WOOD  IN  PULP  FOR  PAPERMAKING.  In  Symposium  Inter- 
nacional  EU  CE  PA,  Madrid.  Paper  No.  2,  26  pp.  (E.,  15  ref.) 

Sluziteleva,  V.  N.,  and  Nepenin,  J.N.  1968.  jCHEMICAL 
CHANGES  IN  THE  WOOD  SUBSTANCE  AND  THE  COOKING 
LIQUOR  DURING  SULPHATE  PULPING  OF  HARDWOODS.) 
Bumaz.  Prom.,  Moskva  (3),  (4-6).  )  I  5  refs.  ]  Ru.ru.e. )  N.L.L. ) 
Changes  in  wood  chemistry  and  in  the  liquor  during  kraft  pulping  of 
Aspen  and  Birch  are  identical.  It  is  therefore  possible  to  cook  the 
two  species  together. 

Swedish  Association  of  Pulp  and  Paper  Engineers.  1968.  (SUM- 
MARIES OF  PAPERS  PRESENTED  AT  A  CONFERENCE  ON 
FIBRE  MORPHOLOGY  AND  FIBRE  PROPERTIES  (ORGAN- 
IZED BY  THE  SWEDISH  ASSOCIATION  OF  PULP  AND  PAPER 
ENGINEERS),  STOCKHOLM,  16-17  JANUARY,  1968.)  Svensk 
PappTidn.  71  (2):  54-8.  ((Sw.(  P.R.( 

Vishnevskaya,  N.  S.,  and  Nepenin,  Y.N.  1973.  (BLEACHING 
HARDWOOD  SULPHATE  PULP.(  Bumazhnaya  Promyshlennost' 
No.  10,  3-4.  (Ru.,  NLL.( 

Presents  data  on  bleaching  trials  on  pulp  of  Aspen  and  Birch,  with 
comparative  data  for  Pine  pulps. 

861.16 

Domburg,  G.  E.,  and  Gromov,  V.  S.  1965.  DECOMPOSITION  OF 
CARBOHYDRATES  AND  FORMATION  OF  FURFURAL  UNDER 
THE  CONDITIONS  OF  HYDROTROPIC  COOKING  OF  HARD- 
WOOD. Transl.  U.S.  For.  Prod.  Lab.,  Madison  No.  641,  pp.  11.  (18 
refs.,  4  tbls.) 

Transl.  from  Himiceskaja  pererabotka  i  zascita  drevesiny.  Izdatelstvo 
Akademii  Nauk  Latvijskoj  SSR,  Riga.  1964.  pp.  53-60.  Not  for 
publication. 

862  COMPOSITE  MATERIALS 

MADE  WHOLLY  OR  PARTLY  OF 

WOODY  MATTER 

Cernyseva,  V.  A.,  and  Petri,  V.N.  1968.  (DECAY  RESISTANCE 
OF  LIGNOCARBOHYDRATE  HOT-PRESSED  SHEETS  MADE 
FROM  CHIPPED  SPRUCE  LOGGING  SLASH  AND  BIRCH  AND 
ASPEN  SAWDUST. (  Lesn.  Z.,  Arhangelsk  11(5):  89-91.  (7  refs. 
(Ru.).) 

Increasing  the  pressure  from  25  to  50  kg./sq.cm.  did  not  affect 
resistance,  and  it  is  concluded  that  the  high  decay  resistance  of  the 
sheets  is  due  primarily  to  changes  in  the  chemical  composition  and 
structure  of  the  wood  components,  and  not  to  compaction, 
increased  den.iity  and  reduced  m.c.  as  suggested  elsewhere. 

Danilov,  V  V.,  and  Petri,  V.N.  1968.  (HOT-PRESSED  SHEETS 
MADE    OF   ASPEN    SAWDUST   WITHOUT    THE   ADDITION    OF 
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BINDER.)  Lesn.  Z.,  Arhangelsk  11  (3):  91-2.  (5  refs.  [Ru.].] 
The  author  recommends  pressing  at  ISCf  C,  with  an  initial  m.c.  of 
16-18%.    This  optimum  schedule  will  vary  with   the  species  of  raw 
material. 

Geimer,  R.  L.,  Heebink,  B.  G.,  and  Hefty,  F.  V.  1973.  WEATHER- 
ING CHARACTERISTICS  OF  PARTICLEBOARD.  USDA  Forest 
Service  Research  Paper,  Forest  Products  Laboratory,  Madison  No. 
FPL  212,21  pp.  [E.,  4  ref.j 

Three-layer  Aspen  boards  had  the  best  anti-spring-back  efficiency. 
Internal  bond  strengths  were  not  affected  by  steam  post-treatment. 

Kehr,  E.  1967.  |ON  PROCESS  TECHNOLOGIES  FOR  THE 
MANUFACTURE  OF  PARTICLE  BOARDS,  PARTICULARLY 
THE  INFLUENCE  OF  SOLID  RESIN,  HARDENER,  AND  WATER 
REPELLENT  CONTENTS  ON  QUALITY.]  HolztechnoL,  Dresden 
8  (2):  81-6.  [S  refs.  [G.g.ru.e.]  P.R.J 

Describes  tests  with  1-  or  3-layer  boards  of  Scots  Pine,  Aspen,  or 
Alder,  on  the  effect  of  these  factors,  and  density,  on  strength, 
sorption  properties,  and  surface  smoothness,  and  discusses  the 
methods  which  are  technologically  or  economically  best  for  the 
achievement  of  the  desired  qualities. 

Kylasov,  A.  B.,  and  Petri,  V.N.  1970.  (EFFECT  OF  MOISTURE 
ON  THE  MECHANICAL  PROPERTIES  OF  LIGNO-CELLULOSIC 
PLASTIC  SHEETS  MADE  OF  ASPEN  PARTICLES.]  Lesn.  Z. 
13  (5):  74-7.  (Ru.,  2  refs.] 

Lhri,     O.     1968.     (RECENT     DEVELOPMENTS    IN     PARTICLE 
BOARD.]  Pap.  jaPuu  SO  (7):  403-18.  (19  refs.  [Fin.e.]  P.R.] 
Discusses  increases  in  production  and  developments  in  techniques, 
etc.  in  Finland.  Birch  now  comprises  70-75%  of  the  raw  material, 
and  Alder  and  Aspen  are  also  used. 

Markevich,  N.  F.  1973.  (PHYSICAL  AND  MECHANICAL 
PROPERTIES  OF  PARTICLE  BOARDS  FROM  WOOD  OF  DIF- 
FERENT SPECIES.]  Derevoobrabatyvayushchaya  Promyshlennost' 
No.  11,  3-4.  (Ru.,NLL). 

Aspen  boards  consistently  had  the  best  and  the  Birch  the  poorest 
properties,  though  the  differences  were  small.  Tlie  results  do  not 
support  the  generally  held  opinion  that  Aspen  chips  require  more 
binder  than  Birch  or  softwood  chips. 

Mikhailov,  N.  A.,  and  Ostapenko,  N.  I.  1973.  [THE  DIMENSIONAL 
STABILITY  OF  PARTICLE  BOARDS.]  Derevoobrabaty- 
vayushchaya Promyshlennost'  No.  9,  4-S.  (Ru.,  NLL] . 

Petri,  v.,  Akkerman,  A.,  et  al.  1971.  [PLASTICS  (i.e.  HOT- 
PRESSED  SHEETS]  MADE  FROM  WOOD  OF  BROADLEAVED 
SPECIES.)  Lesn.  Prom.  (7),  (14-5).  (Ru.) 

Aspen  produced  better  boards  than  Birch  and,  with  both  species, 
boards  made  from  wood  containing  up  to  40%o  brown  rot,  white  rot, 
or  false  heart  were  superior  to  boards  made  from  sound  wood. 
Mixtures  of  Aspen  and  Birch  gave  better  boards  than  pure  Birch, 
and  here  also  the  presence  of  rot  improved  the  properties  of  the 
finished  boards. 

Scharai-rad,  M.  1970.  PRUFUNG  DER  EIGNUNG  VON  HOLZ 
VON  POPULUS  TREMULA,  POPULUS  CANESCENS  UNO 
SHORE  A  ZUR  HERSTELLUNG  ZEMENTGEBUNDENER  HOLZ- 
WERKSTOFFE.  Dipl.  Arb.  (Dipl.  Holzwirt)  Mathem.  Naturwiss. 
Fak.,  Univ.  Hamburg  52  S.  [6  graph.  Darst.,  25  Tab.,  27 Lit.  Ang., 
dt.Zsfg.] 

Staryh,  A.M.,  and  Koval,  V.  O.  1965.  (A  TRIAL  OF  MANU- 
FACTURING EXTRUDED  PARTICLE  BOARDS  FROM  ASPEN 
WOOD.)  Derev.  Prom.  14  (12):  20-2.  (Ru.J  P.R. 
Argues  that  Aspen  wood,  previously  regarded  as  unsatisfactory  for 
use  in  extruded-particle-board  manufacture,  gives  good  results  if  the 
particles  are  prepared  correctly. 
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DISTILLATION 

Galkin,  V.  A.,  Golubev,  V.  N.,  et  al.  1970.  (INVESTIGATION  OF 

CHARCOALS    OF    VARIOUS   SPECIES   OF  WOOD   AS   A   RAW 

MATERIAL  FOR  PRODUCING  ACTIVATED  CARBONS.)  Gidrol. 

lesohim.  Prom.  23  (4):  18-9.  (Ru.,  2  refs.,  P.R.) 

Charcoal  of  Populus  tremula  is  not  suitable  for  applications  where 

the    sorption    properties    of   the   material   are    important,    e.g.    in 

decolorizing. 

89  OTHER  FOREST  PRODUCTS 

892  VEGETABLE  PRODUCTS 

Alekseeva,  E.  A.,  Agranat,  A.  L.,  and  Solodkij,  F.  T.  1970.  (CHEMI- 
CAL COMPOSITION  OF  LIPIDS  OF  ASPEN  BARK.)  Gidrol. 
lesohim.  Prom.  2  3  (5):  13-4.  (Ru.,  13  refs.,  P.R.] 

Alekseeva,  E.  A.,  Pijalkin,  V.  N.,  et  al.  1970.  (COMPOSITION  OF 
THE  FATTY  ACIDS  OF  THE  LIPIDS  OF  ASPEN  BARK.)  Lesn.  Z. 
13  (6):  96-9.  [Ru.,  5  refs.) 

Demchenko,  E.  A.  1974.  [STUDY  OF  THE  LIPIDS  OF  THE 
INNER  AND  OUTER  BARK  OF  ASPEN.]  Lesnoi  Zhurnal  17  (6): 
118-122.  (Ru.,  9  ref.) 

Pearl,  I.  A.,  Darling,  S.  F.,  and  Heller,  S.  F.  1966.  GLUCOSIDES 
FROM  THE  BARKS  AND  LEAVES  OF  TRIPLOID  VARIETIES 
OF  POPULUS  SPECIES.  Tappi  49  (6):  278-80.  (9  refs.) 
Results  suggest  not  only  similar  differences  in  triploid  and  other 
polyploid  varieties  of  all  Populus  spp.,  but  also  substantial  dif- 
ferences in  other  extractives  of  the  leaves  and  barks,  sapwood, 
heartwood  etc. 


Vysotskaya,    I.  F.,    and    Korolkov,    I.  I. 
COMPOSITION     OF     SPRUCE     AND 


1971.    [THE  CHEMICAL 
ASPEN     BARK.]     Gidrol 


lesokhim.  Prom.  24  (7):  4-5.  (Ru.,  2  ref.,  NLL) 

892.5 

Anonymous.  1973.  (UTILIZATION  OF  THE  BIOLOGICALLY 
ACTIVE  SUBSTANCES  OF  TREES.]  Riga,  USSR,  Zinatne.  143 
pp.  [Ru.e.,  many  ref.,  NLL] 

Thieme,  H.,  and  Richter,  R.  1966.  (ISOLATION  OF  A  NEW 
PHENOL  GLYCOSIDE  FROM  POPULUS  TREMULA.)  Pharmazie, 
E.  Berlin  21  (4):  251.  (6  refs.  [G.]  E.M.B.) 

In  addition  to  salicin,  salireposide  and  salicortin  (a  new  report  for 
this  species),  a  new  glycoside,  for  which  the  name  tremulacin  is 
proposed,  was  isolated  from  the  bark  and  leaves.  It  was  also  found 
in  bark  and  leaves  of  P.  alba  and  P.  trichocarpa,  and  in  the  bark  of  P. 
tremuloides. 

Tomchuk,  G.  N.,  Grishchenko,  A.  V.,  Tand  Tomchuk,  R.I.  1972. 

(THE    CAROTENE    CONTENT    OF    LEAVES    AND    NEEDLES 

DURING    STORAGE.[    Lesnaya   Promyshlennost'  No.    11,   26-27. 

(Ru.) 

The  carotene  content  decreased  with  time,  and  more  rapidly  in  the 

leaves  of  broadleaved  species  (Aspen,   Beech,   Birch,   "nd  Willow) 

than  in  the  needles  of  conifers  (Spruce  and  Silver  Fir). 

Usoltsev,  V.  A.  1973.  (CONTENT  OF  CAROTENE  AND  ITS 
MAINTENANCE  IN  TWIGS  AND  FOLIAGE  OF  BIRCH  AND 
ASPEN.)  Lesnoe  Khozyaistvo  No.  10,  30-33.  [Ru.,  7  ref.] 
Results  indicate  that  the  foliage  can  be  stored  in  the  forest  for  4-10 
days  without  a  significant  drop  in  carotene  content.  The  carotene 
remains  longer  when  the  foliage  is  detached  from  the  stem  and 
stored  in  heaps.  Wetting  the  foliage  prolongs  the  period  it  can  be 
kept. 
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Fontnoire,    J.    1973.   [THE  ASPEN.)    Foret    Privee    Francaise    No. 
90(59-66).  (F.) 

Briefly  describes  the  botany,  ecology,  silvicultural  characters  and 
uses  of  Populus  tremula. 


U.  N.  Educational  Scientific  and  Cultural  Organization.  1964. 
LAND  USE  IN  SEMI-ARID  MEDITERRANEAN  CLIMATES: 
UNESCO/INTERNATIONAL  GEOGRAPHICAL  UNION  SYM- 
POSIUM, IRAKLION  (GREECE),  12-26.  SEPTEMBER  1962.  Arid 
Zone  Research.  Unesco,  P^ris  No.  26,  pp.  170.  Many  refs.  [E.  or  F.] 
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1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


11  SITE  FACTORS:  CLIMATE, 
SITUATION,  SOIL,  HYDROLOGY 

111  THE  ATMOSPHERE. 

METEOROLOGY.  CLIMATE  AND 

MICROCLIMATE 


filler,  P.  C.  1969.  SOLAR  RADIATION  PROFILES  IN  OPENINGS 
In  CANOPIES  OF  ASPEN  AND  OAK.  Science  164  (3877):  308-9. 
5  refs.,  O.R.S.) 

ieasurements  in  stands  of  Populus  tremuloides  and  Quercus 
ambelii  in  the  summers  of  1966-67  showed  higher  radiation  values 
It  some  levels  within  the  canopy  than  those  found  above.the  canopy 
rbr  a  proportion  of  the  openings  studied  in  Colorado,  but  not  in 
Minnesota, 

114  SOIL.  SOIL  SCIENCE 
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Mban,  D.  H.  1974.  SOIL  VARIATION  AND  SAMPLING  IN- 
TENSITY UNDER  RED  PINE  AND  ASPEN  IN  MINNESOTA. 
JSDA  Forest  Service  Research  Paper,  North  Central  Forest  Experi- 

tnent  Station  No.  NC-106,  10  pp.  [E.,  13  ref.| 

')nly  two  samples  were  needed  to  determine  pH,  bulk  density  and 
•and  content  of  the  surface  or  subsoil  under  both  species,  but  25  to 
iO  samples  were  needed  to  determine  N,  P,  K,  Ca,  Mg,  available 

tvater  and  silt  +  clays.  Twice  as  many  samples  under  Pine  as  under 

Wspen  were  needed  for  the  forest  floor. 

vIcNulty,  M.E.,  and  Wullstein,  L.  H.  1969.  SOIL  NITROGEN 
TRANSFORMATIONS  IN  ASPEN  AND  CONIFER  STANDS. 
Abstr.  in  Proc.  Utah  Acad.  Sci.  46  (1):  1  89.  [NLL] 

Sanger,  J.  E.  1969.  A  QUANTITATIVE  STUDY  OF  LEAF 
PIGMENTS  FROM  INITIATION  IN  BUDS  TO  DECOMPOSITION 
IN  SOILS.  Abstr.  of  thesis,  in  Dissert.  Abstr.  29B(10):  3643-4. 
[O.R.S.  J 

Schnitzer,  M.,  and  Gupta,  U.  C.  1964.  SOME  CHEMICAL  CHAR- 
iA.CTERISTICS  OF  THE  ORGANIC  MATTER  EXTRACTED 
FROM  THE  O  AND  B2  HORIZONS  OF  A  GREY  WOODED  SOIL. 
Proc.  Soil  Sci.  Soc.  Amer.  28  (3):  374-7.  10  refs. 

I  114.3 

Cleve,  K.  van,  and  Noonan,  L.  L.  1971.  PHYSICAL  AND  CHEMI- 
CAL PROPERTIES  OF  THE  FOREST  FLOOR  IN  BIRCH  AND 
A.SPEN  STANDS  IN  INTERIOR  ALASKA.  Proc.  Soil  Sci.  Soc. 
Amer.  35  (2):  356-60.  116  refs. | 

Describes  a  study  of  the  mass  and  nutrient  status  of  the  forest  floor 
of  seven  stands  each  of  Populus  tremuloides  (a)  and  Betula 
papyrifera  (b)  of  various  ages  in  the  Fairbanks  area. 

I  114.351 

Cleve,  K.  van.  1971.  ENERGY-  AND  WEIGHT-LOSS  FUNCTIONS 
FOR  DECOMPOSING  FOLIAGE  IN  BIRCH  AND  ASPEN 
FORESTS  IN  INTERIOR  ALASKA.  Ecology  52(4):  720-3.  [12 
ref.l 

114.4 

Lavkulich,  L.  M.,  Pawluk,  S.,  and  Odynslcy,  W.  1964.  SOIL 
PROFILE  DEVELOPMENT  IN  SOME  PEACE  RIVER  SOILS. 
Canad.  J.  Soil  Sci.  44  (2):  188-95.  16  refs.  O.R.E. 
Analyses  three  soils  in  N.  Alberta  under  Populus  tremuloides  in  an 
area  with  a  history  of  forest  burning.  They  are  classified  as  orthic 
dark  grey,  dark  grey  wooded,  and  orthic  grey  wooded  soils. 

Rieger,  S.,  and  DeMent,  J.  A.  1965.  CRYORTHODS  OF  THE 
COOK  INLET-SUSITNA  LOWLAND,  ALASKA.  Proc.  Soil  Sci.  Soc. 
Amer.  29  (4):  448-53.  12  refs. 
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Dash,  M.  C,  and  Cragg,  J.  B.  1972.  ECOLOGY  OF  EN- 
CHYTRAEIDAE  (OLIGOCHAETA)  IN  CANADIAN  ROCKY 
MOUNTAIN  SOILS.  Pedobiologia  12(5):  323-335.  [E.e.,  22  ref., 
OZ] 


Morrall,  R.  A.  A.  1974.  SOIL  MICROFUNGI  ASSOCIATED  WITH 
ASPEN  IN  SASKATCHEWAN:  SYNECOLOGY  AND  QUANTITA- 
TIVE ANALYSIS.  Canadian  Journal  of  Botany  52  (8):  1083-1817. 
[E.f.,46ref.,  ORS] 

OUver,  L.  K.  1972.  A  STUDY  OF  MICROFUNGI  ON  FERTILIZER 
PLOTS  IN  A  YOUNG  ASPEN  STAND.  Master  of  Science  Thesis, 
University  of  Alaska. 
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Brown,  H.  E.,  and  Thompson,  J.  R.  1965.  SUMMER  WATER  USE 
BY  ASPEN,  SPRUCE  AND  GRASSLAND  IN  WESTERN 
COLORADO.  J.  For.  63  (10):  756-60.  4  refs. 

Gray,  H.  L.  1972.  RIME  CONTRIBUTES  TO  WATER  BALANCE 
IN  HIGH-ELEVATION  ASPEN  FORESTS.  Journal  of  Forestry 
70  (2):  93-97.  [E.,  5  ref.] 

Haeffner,  A.  D.,  and  Leaf,  C.  F.  1973.  AREAL  SNOW  COVER 
OBSERVATIONS  IN  THE  CENTRAL  ROCKIES,  COLORADO. 
USDA  Forest  Service  General  Technical  Report,  Rocky  Mountain 
Forest  and  Range  Experiment  Station  No.  RM-5,  IS  pp.  (E.,  16 
ref.] 

Hart,  G.  E.,  Schultz,  J.  D.,  and  Coltharp,  G.  B.  1969.  CON- 
TROLLING TRANSPIRATION  IN  ASPEN  WITH  PHENYL- 
MERCURIC  ACETATE.  Wat.  Resour.  Res.,  Wash.  5(2):  407-12. 
(10  refs.,  O.R.S.] 

Jeffrey,  W.  W.  1965.  EXPERIMENTAL  WATERSHEDS  IN  THE 
ROCKY  MOUNTAINS,  ALBERTA,  CANADA.  Repr.  from  Publica- 
tion, International  Association  of  Scientific  Hydrology,  Budapest 
No.  66,(502-21).  11  refs.  [E.e.] 

Johnson,  R.  S.,  and  Doty,  R.  D.  1972.  DESCRIPTION  AND 
HYDROLOGIC  ANALYSIS  OF  TWO  SMALL  WATERSHEDS  IN 
UTAH'S  WASATCH  MOUNTAINS.  USDA  Forest  Service  Research 
Paper,  Intermountain  Forest  and  Range  Experiment  Station  No. 
INT-127,  53  pp.  |E.,  18  ref.] 

Johnston,  R.  S.  1969.  ASPEN  SPROUT  PRODUCTION  AND 
WATER  USE.  U.S.  For.  Serv.  Res.  Note  Intermt.  For.  Range  Exp. 
Sta.  No.  INT-89,  pp.  6  [3  refs.] 

Johnston,  R.  S.  1970.  EVAPOTRANSPIRATION  FROM  BARE 
HERBACEOUS  AND  ASPEN  PLOTS:  A  CHECK  ON  A  FORMER 
STUDY.  Wat.  Resour.  Res.  6(1):  324-7.  |5  refs.,  O.R.S.] 
Further  four-year  observations,  supported  by  moisture  determina- 
tions to  a  depth  of  9  ft.  by  means  of  a  neutron  moisture  meter, 
confirmed  the  results  reported  earlier. 

Johnston,  R.  S.  1971.  RAINFALL  INTERCEPPION  IN  A  DENSE 
UTAH  ASPEN  CLONE.  US  For.  Serv.  Res.  Note  Intermt.  For. 
Range  Exp.  Sta.  No.  INT-143,  pp.  4.  |10  ref.] 

Interception  by  Populus  tremuloides  scrub  forest  and  its  herbaceous 
understorey  at  8400  ft.  alt.  was  10-3%  of  total  summer  rainfall 
during  1962-65.  The  amounts  involved  ((.0-5  in/season)  are  con- 
sidered unimportant.  Aspen  stemflow  amounted  to  a  further  1-4%. 

Johnston,  R.  S.,  Tew,  R.  K.,  and  Doty,  R.  D.  1969.  SOIL 
MOISTURE  DEPLETION  AND  ESTIMATED  EVAPO- 
TRANSPIRATION ON  UTAH  MOUNTAIN  WATERSHEDS.  U.S. 
For.  Serv.  Res.  Pap.  Intermt.  For.  Range  Exp.  Sta.  No.  INT-67,  pp. 
13.  1 7  refs.] 
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Swanson,  R.  H.  1970.  LOCAL  SNOW  DISTRIBUTION  IS  NOT  A 
FUNCTION  OF  LOCAL  TOPOGRAPHY  UNDER  CONTINUOUS 
TREE  COVER.  Journal  of  Hydrology,  New  Zealand  9  (2):  292-298. 
(E.J  From  Meterological  and  Geoastrophysical  Abstracts  22, 
11-439.  ORS. 

Snow  accumulation  showed  no  relation  to  aspect,  slope,  altitude  or 
crown  closure  that  was  significant  in  both  months.  Results  agree 
with  those  of  a  study  in  the  Marmot  catchment,  and  suggest  that 
general  guidelines  can  be  specified  for  managing  these  cover  types 
for  increased  water  yield,  without  regard  to  topography. 

Tew,  R.  K.  1967.  SOIL  MOISTURE  DEPLETION  BY  ASPEN  IN 
CENTRAL  UTAH.  U.S.  For.  Serv.  Res.  Note  Internit.  For.  Range 
Exp.  Sta.  No.  INT-73,  pp.  8.  (  1  ref.] 

Aspect  and  elevation  of  site  and  age  of  vegetation  affect  the  amount 
of  soil  moisture  depleted  by  Populus  tremuloides  during  the  growing 
season.  Clones  on  W.  aspects  used  more  moisture  than  those  on 
either  N.  or  S.  slopes.  Differences  in  elevation  had  little  effect  on 
the  amount  of  moisture  used. 

Urie,  D.H.  1966.  AN  ANALYSIS  OF  THE  HYDROLOGIC 
BUDGET  IN  GLACIAL  SANDS  UNDER  PINE  AND  HARDWOOD 
FORESTS.  Abstr.  of  thesis,  in  Dissert.  Abstr.  26(8):  4149-50. 
(O. R.S.I 

116.13 

Marston,  R.  B.  1966.  116.13:  187x4  (792):  114.1.  SOME  COM- 
PARATIVE HYDROLOGIC  CHARACTERISTICS  OF  ASPEN 
AND  MOUNTAIN  BRUSH  COMMUNITIES  ON  STEEP 
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Hill,  D.  C,  Evans,  E.  V.,  and  Lunisden,  H.  G.  1968.  METABO- 
LIZABLE  ENERGY  OF  ASPEN  FLOWER  BUDS  FOR  CAPTIVE 
RUFFED  GROUSE.  J.  Wildlife  Mgmt.  32(4):  854-8.  [7  refs.. 
Smry.,  1  fig.,  3  tbls.) 

Under  experimental  conditions  fiower  buds  of  Populus  tremuloides 
proved  to  have  a  low  metabolizable  energy  content  for  the  grouse 
(Bonasa  umbellus)  —  little  better  than  pure  cellulose. 


Reynolds,  H.  G.  1969.  ASPEN  GROVE  USE  BY  DEER,  ELK,  AND 
CATTLE  IN  SOUTHWESTERN  CONIFEROUS  FORESTS.  U.S. 
For.  Serv.  Res.  Note  Rocky  Mt.  For.  Range  Exp.  Sta.  No.  RM-138, 
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Aspen  groves  yielded  ca.  6  times  more  under-storey  herbaceous 
plants  than  adjacent  mixed  conifer  forests. 
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Dealy,  J.  E.  1971.  HABITAT  CHARACTERISTICS  OF  THE 
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It  is  concluded  that  the  future  of  the  moose  population  depends  o 
the  methods  of  timber  management  employed,  especially  f 
Populus  tremuloides,  and  within  the  Boundary  Waters  Canoe  Are 
on  the  restoration  of  wildlife  or  its  equivalent  into  the  ecosystem. 
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Voung,  H.  E.,  Carpenter,  P.  N.,  and  Altenberger,  R.  A.  1965. 
PRKLIMINARY  TABLES  OF  SOME  CHEMICAL  ELEMENTS  IN 
SEVEN  TREE  SPECIES  IN  MAINE.  Tech.  Bull.  Me.  Agric.  Exp. 
3ta.  No.  20,  pp.  88.  6  refs. 
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Mathes,  M.  C,  Helton,  E.  D.,  and  Fisher,  K.  D.  1971.  THE 
PRODUCTION  OF  MICROBIAL-REGULATORY  MATERIALS  BY 
ISOLATED  ASPEN  (POPULUS  TREMULOIDES]  TISSUE.  Plant 
jnd  Cell  Physiology  12,  (593-601). 
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Bate,  G.  C,  and  Canvin,  D.  T.  1971.  THE  EFFECT  OF  SOME 
jENVIRONMENTAL  FACTORS  ON  THE  GROWTH  OF  YOUNG 
ASPEN  TREES  (POPULUS  TREMULOIDES)  IN  CONTROLLED 
ENVIRONMENTS.  Canad.  J.  Bot.  49  (8):  1443-53.  |32  ref.  | 

'Botanical  Society  of  America.  1966.  PROGRAM  WITH  AB- 
STRACTS OF  PAPERS  TO  BE  PRESENTED  AT  THE  MEETINGS 
OF  THE  BOTANICAL  SOCIETY  OF  AMERICA  AND  CERTAIN 
■AFFILIATED  GROUPS  AT  THE  UNIVERSITY  OF  MARYLAND, 
I  COLLEGE  PARK,  AUGUST  14-18,  1966.  Amer.  J.  Bot.  53  (6,  Part 
2):  603-43.  O.B.D. 

Effect  of  phloem  blocks  on  cambial  activity  of  Populus  tremuloides 
(T.  T.  KozlowskiandR.  F.  Evert.) 

Foote,  K.  C,  and  Schaedle,  M.  1973.  SEASONAL  AND  DIURNAL 
'FIELD  RATES  OF  PHOTOSYNTHESIS  AND  RESPIRATION  IN 
STEMS  OF  POPULUS  TREMULOIDES  MICHX.  [Abstract!. 
American  Journal  of  Botany  60  (4):  24.  (E.,  OBD.] 
It  was  shown  that  in  all  assays,  the  rate  of  respiration  in  darkness 
■exceeded  the  rate  of  stem  photosynthesis.  Diurnal  assays  showed 
that  corticular  photosynthesis  reduced  the  loss  respiratory  CO 2  by  1 
to  36.5%,  depending  on  the  intensity  of  incoming  radiation. 
! 

*Hicks,  R.  R.,  Jr.  1972.  THE  ASPEN  ROOTING  TEST:  A  NEW 
'BIOASSAY.  Forest  Science  18(1):  21-22.  (E.,  4  ref.| 

Levengood,  W.  C.  1973.  BIOELECTRIC  CURRENTS  AND 
•OXIDANT  LEVELS  IN  PLANT  SYSTEMS.  Journal  of  Experi- 
j mental  Botany  24  (81):  626-639  +  1  pi.  |E.,  10  ref.,  OBD.] 

1 

Miller,  P.  C.  1967.  LEAF  ORIENTATION  AND  ENERGY  EX- 
CHANGE. Abstr.  in  Bull.  Ecol.  Soc.  Amer.  48  (2):  55.  [A.P.B.] 

) 

Sauter,  J.  J.  1972.  RESPIRATORY  AND  PHOSPHATASE  ACTIVI- 
TIES IN  CONTACT  CELLS  OF  WOOD  RAYS  AND  THEIR 
POSSIBLE  ROLE  IN  SUGAR  SECRETION.  Zeitschrift  fur  Pflan- 
zenphysiologie  67  (2):  135-145.  (E.,  41  ref.,  OBD.] 

'The  activity  of  succinate,  NAD-dependent  isocitrate  and  alcohol 
dehydrogenases,     and    of    acid    phosphatases    was    studied    cyto- 

'  chemically  in  wood  rays  of  Betula  populifolia  and  Populus 
tremuloides  in  late  winter  and  spring. 

i  Schaedle,     M.,     lannaccone.     P.,     and     Foote,    K.  C.     1968.    HILL 
REACTION  CAPACITY  OF  ISOLATED  QUAKING  ASPEN  BARK 
CHLOROPLASTS.  For.  Sci.  14  (2):  222-3.  [5  refs.] 
Chloroplasts  were  isolated  from   the  bark  of  Populus  tremuloides. 

:  The     isolated     organelles     were     able     to     reduce     2,6-dichloro- 


phenolindophenol  at  a  rate  similar  to  other  plant  systems.  The  total 
photosynthetic  reducing  activity  of  the  bark  of  two  trees  was  found 
to  be  3-8  and  12- 1%  of  that  of  their  leaves. 
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Schaedle,  M.,  and  Foote,  K.  C.  1971.  SEASONAL  CHANGES  IN 
THE  PHOTOSYNTHETIC  CAPACITY  OF  POPULUS 
TREMULOIDES  BARK.  For.  Sci.  17  (3):  308-13.  (22  ref.] 
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Hicks,  R.  R.,  Jr.,  and  Gladstone,  W.  T.  1971.  SOME  ANATOMICAL 
ASPECTS  OF  ROOTING  QUAKING  ASPEN.  In  Proceedings,  1  1th 
Conference  on  Southern  Forest  Tree  Improvement,  265-274.  (E  8 
ref.) 

It  was  concluded  that  reduced  rooting  in  physiologically  mature  P. 
tremuloides  stem  cuttings  was  due  to  an  inability  to  fonri  primordia 
rather  than  to  the  mechanical  restriction  of  roots  by  thick-walled 
cells.  [Cf  FA  32,  15  8.  J 

Maini,  J.  S.,  and  Coupland,  R.  T.  1964.  ANOMALOUS  FLORAL 
ORGANIZATION  IN  POPULUS  TREMULOIDES.  Canad.  J.  Bot. 
42  (7):  835-9.  9  refs.  O.R.S. 

The  abnormal  stems  had  fewer  capsules  in  each  inflorescence. 
Bisexual  flowers  had  heavier  seeds.  Germination  tests  showed  no 
differences  in  seed  viability,  and  seedlings  from  monoecious  tree 
seed  appeared  to  be  normal. 
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HEREDITY,  GENETICS  AND 

BREEDING,  VARIATION 

Green,  K.  A.,  Zasada,  J.  C,  and  Cleve,  K.  van.  197  1 .  AN  ALBINO 
ASPEN  SUCKER.  For.  Sci.  17  (2):  272.  (3  ref.j 
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Andrejak,  G.  E.,  and  Barnes,  B.  V.  1969.  A  SEEDLING  POPU- 
LATION OF  ASPENS  IN  SOUTHEASTERN  MICHIGAN.  Michigan 
Botanist,  Ann  Arbor  8  (4);  189-202.  [35  refs.,  N.L.L.] 

Barnes,  B.  V.  1967.  INDICATIONS  OF  POSSIBLE  MID- 
CENOZOIC  HYBRIDIZATION  IN  THE  ASPENS  OF  THE 
COLUMBIA  PLATEAU.  Rhodora  69(777):  70-81.  [20  refs., 
O.B.D. ] 

A  hypothesis  based  on  leaf  dimensions  and  tooth  number. 

Barnes,  B.  V.  1969.  NATURAL  VARIATION  AND  DELINEATION 
OF  CLONES  OF  POPULUS  TREMULOIDES  AND  P. 
GRANDIDENTATA  IN  NORTHERN  LOWER  MICHIGAN.  Silvae 
Genet.  18  (4):  130-42.  (62  refs.  [E.e.].] 

Einspahr,  D.  W.,  and  Benson,  M.  K.  1964.  PRODUCTION  AND 
EVALUATION  OF  ASPEN  HYBRIDS.  J.  For.  62(11):  806-9.  5 
refs. 

Describes  hybridization  techniques  and  experimental  crosses  of  1 3 
parentages  attempted  within  Populus  section  Leuce,  in  N.  Wis- 
consin. 

Einspahr,  D.  W.  1965.  COLCHICINE  TREATMENT  OF  NEWLY 
FORMED  EMBRYOS  OF  QUAKING  ASPEN.  For.  Sci.  11(4): 
456-9.  12  refs. 

Einspahr,  D.  W.  1968.  ESTIMATED  GENETIC  GAINS  FOR 
QUAKING  ASPEN.  Genet.  Physiol.  Note  Inst.  Paper  Chem., 
Appleton,  Wis.  No.  3,  pp.  6.  [  8  refs.) 

Einspahr,  D.  W.,  Benson,  M.  R.,  and  Peckham,  J.  R.  1967.  VARIA- 
TION AND  HERITABILITY  OF  WOOD  AND  GROWTH 
CHARACTERISTICS  OF  FIVE-YEAR-OLD  QUAKJNG  ASPEN. 
Genet.  Physiol.  Note  Inst.  Paper  Chem.,  Appleton,  Wis.  No.  1,  pp.  6. 
(5  refs.] 

77ie  survival,  growth,  and  wood  and  pulp  properties  of  25  full-sib 
families  of  Populus  tremuloides  were  studied  in  Wisconsin. 

Every,  A.  D.,  and  Wiens,  D.  1971.  TRIPLOIDY  IN  UTAH  ASPEN. 
Madrono  21  (3):  138-147.  (E.,  24  ref.,  OBD. | 

In  IS  populations  of  Populus  tremuloides  from  Utah,  all  were 
diploid  except  three  triploids  and  one  apparent  tetraploid.  Because 
of  the  small  sample  studied,  however,  this  apparently  high  pro- 
portion of  polyploidy  may  he  misleading. 
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Greene,  J.  G.  1972.  CLONAL  VARIATION  IN  POPULUS 
TREMULOIDES  MICHX.  ON  THE  EAST  SLOPE  OF  THE  FRONT 
RANGE,  BOULDER  COUNTY,  COLORADO  [USA].  [Abstract]. 
Dissertation  Abstracts  International,  B  32  (7):  3784-378S.  [E., 
ORS,  Order  No.  72-3655.] 

Reports  a  study  of  20  clones  on  a  transect  from  1670  to  3430  m. 
alt.,  and  30  clones  on  relatively  uniform  sites  at  ca.  2800  m  alt., 
over  the  period  1967-1970.  Results  showed  much  inter-clonal 
variation,  particularly  in  phenology. 

Maini,  J.  S.  1968.  VARIATION  IN  THE  GROWTH  AND  REPRO- 
DUCTION  OF  WIDELY  DISTRIBUTED  POPULUS 
TREMULOIDES  MICHX.  (ASPEN).  Abstr.  in  Bull.  Ecol.  Sec. 
Amer.  49  (2):  71.  [A.P.B.] 

Stairs,  G.  R.  1966.  THE  EFFECTS  OF  IONIZING  RADIATION  ON 
THE  GENETIC  STRUCTURE  OF  HETEROZYGOUS  OUT- 
BREEDING POPULATIONS  OF  FOREST  TREES.  Prog.  Rep.  June 
1,  1965  to  May  31,  1966.  Contract  AT  (30-l)-35-71 :  Dep.  Mn. 
CFSTI.  pp.  9.  [From  abstr.  in  Plant  Breed.  Abstr.  19  68  38  (4):  No. 
6984.) 

Male  flower  buds  irradiated  at  )  500  R  show  severe  cytological 
damage,  and  it  is  suggested  that,  for  mutation  breeding  purposes, 
radiations  be  kept  below  this  level. 

Strain,  B.  R.  1964.  PHYSIOLOGICAL  AND  MORPHOLOGICAL 
VARIABILITY  OF  LOCAL  QUAKING  ASPEN  CLONES.  Abstr.  of 
thesis,  in  Dissert.  Abstr.  25  (6):  3228.  O.R.S. 

Studies  of  differentiation  between  local  variant  biotypes,  represent- 
ing the  total  range  of  population  variability  in  the  White  Mountains 
and  the  Virginia  Creek  Area  of  the  Sierra  Nevada,  were  made  on  8 
clones  of  Populus  tremuloides.  Studies  of  the  sites  included 
measurements  of  soil  and  air  temperatures,  evaporation,  precipita- 
tion, soil  moisture,  profile.  Measurements  indicated  a  direct  correla- 
tion between  severity  of  habitat  and  growth  form  of  Aspen  ramets. 
It  is  concluded  that  local  ecotypic  differentiation  has  occurred  in 
Aspen  in  S.E.  California. 

Valentine,  F.  A.,  LaBumbard,  S.,  and  Fowler,  R.  G.  1969.  SELEC- 
TION AND  IDENTIFICATION  OF  MONOPLOID  POPULUS 
TREMULOIDES  MICHX.  Proc.  16th  Ntheast.  For.  Tree  Impr. 
Conf.,  Quebec  1968,  (29-34).  [7  refs.] 

Valentine,  F.  A.,  and  Manion,  P.  D.  1972.  GENETIC  CONTROL  OF 
SUSCEPTIBILITY  TO  HYPOXYLON  MAMMATUM  IN  NATIVE 
ASPENS.  In  Proceedings,  19th  Northeastern  Forest  Tree  Improve- 
ment Conference,  1971,  97-108.  (E.,  9  ref.] 

Winton,  L.  L.  1968.  SQUASH  PREPARATIONS  FOR  COUNTING 
ASPEN  CHROMOSOMES.  Genet.  Physiol.  Note  Inst.  Paper  Chem., 
Appleton,  Wis.  No.  5,  pp.  5.  [  14  refs.  Smry.] 

Describes  improved  techniques  for  facilitating  the  counting  of 
chromosomes  in  leaves  of  Populus  [tremuloides], 
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Blackwell,  S.  J.,  Laetsch,  W.  M.,  and  Hyde,  B.  B.  1969.  DEVELOP- 
MENT OF  CHLOROPLAST  FINE  STRUCTURE  IN  ASPEN 
TISSUE  CULTURE.  Amer.  J.  Bot.  56  (4):  457-63.  [24  refs.,  Smry., 
11  figs.] 

A  study  of  chloroplast  ontogeny  in  42-day  etiolated  triploid 
Populus  tremuloides  callus  subjected  to  two  different  light  condi- 
tions. 


Mathes,  M.  C.  1964.  THE  CULTURE  OF  ISOLATED  TRIPLOID 
ASPEN  TISSUE.  For.  Sci.  10  (1),  (3S-8).  5  refs. 
Satisfactory  growth  was  obtained  when  a  medium  containing  NAA 
was  supplemented  with  100  p. p.m.  of  casamino  acids  or  malt 
extract.  The  growth  rate  increased  with  increasing  temperature  from 
25  to  30°  C. 

Mathes,  M.  C,  and  Einspahr,  D.  W.  1965.  COMPARISON  OF  TREE 
GROWTH  AND  CALLUS  PRODUCTION  IN  ASPEN.  For.  Sci. 
1 1  (3):  360-3.  S  refs. 

Winton,  L.  L.  1968.  PLANTLETS  FROM  ASPEN  TISSUE  CUL- 
TURES. Science  160(3833):  1  234-5.  [  1  3  refs.,  O.R.S. ] 
Leafy  shoots  were  initiated  on  cultures  of  callus  tissue  of  Populus 
tremuloides,  on  Walter's  medium  without  auxin  and  with  6- 
benzylaminopurine  at  005,  0-10,  0-15  or  0- 20  mg. /litre  substituted 
for  kinetin,  after  two  weeks  in  the  dark.  These  shoots  transferred  to 
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Walter's  medium  in  the  light  grew  large  roots  and  have  been  isolated 
as  pi  an  tie  ts. 

Winton,  L.  L.  1968.  THE  ROOTING  OF  LIQUID-GROWN  ASPEN 
CALLUS.  Amer.  J.  Bot.  55  (2):  159-67.  [22  refs.  O.B.D.] 

Wolter,  K.  E.  1964.  IN  VITRO  CULTIVATION  OF  ASH,  ASPEN 
AND  PIN  OAK  CALLUS  TISSUE.  Abstr.  of  thesis,  in  Dissert. 
Abstr.  24  (12,  part  I):  4895.  O.R.S. 

Gives  details  of  the  synthetic  media  found  satisfactory  for  the 
continuous  growth  in  subcultures  of  Fraxinus  pennsylvanica, 
Populus  tremuloides  and  Quercus  palustris,  for  a  period  of  3  years. 

Wolter,  K.  E.  1968.  ROOT  AND  SHOOT  INITIATION  IN  ASPEN' 
CALLUS  CULTURES.  Nature,  Lond.  219  (5153):  509-10.  [6  refs.) 
Examines  the  specific  content  of  cytokinins  and  auxins  necessary, 
for  organogenesis  in  callus  cultures  of  Populus  tremuloides. 

Wolter,  K.  E.,  and  Gordon,  J.  C.  1972.  HORMONAL  CONTROL 
OF  GROWTH  AND  LIGNIFICATION  IN  ASPEN  CULTURES  IN[ 
RELATION  TO  PEROXIDASE  LEVEL  AND  ISOENZYME  EX-, 
PRESSION.  [Abstract].  Plant  Physiology  49  (Supplement)  32.  [E.,j 
OBD.] 

Initial  experiments  in  which  tissue  cultures  of  Populus  tremuloides\ 
were  subjected  to  three  hormonal  treatments  (auxin,  cytokinin  or^ 
auxin  +  cytokinin)  showed  that  peroxidase  activity  per  gram  ofv 
tissue  dry  weight  was  highly  correlated  with  growth  rate  and  degree 
of  lignification. 
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Webster,  R.  K.,  and  Butler,  E.  E.1967.  A  MORPHOLOGICAL  ANOi 
BIOLOGICAL  CONCEPT  OF  THE  SPECIES  CERATOCYSTIS 
FIMBRIATA.  Canad.  J.  Bot.  45(9):  1457-68  +  53  photos).  [37 
refs.,  O.R.S.  1 

Bella,  I.  E.,  and  Jarvis,  J.  M.  1967.  HIGH  TOTAL  PRODUCTIVITY 
OF  A  YOUNG  ASPEN  STAND  IN  MANITOBA.  Pulp  Paper  Mag. 
Can.  68  (10):  WR  432,  WR  437.  [3  refs.,  1  tbl.] 

Burkart,  L.,  and  Hossfeld,  R.  1967.  THE  EFFECT  OF  NaSH  - 
NaOH  COOKING  LIQUOR  ON  THE  HEMICELLULOSES  OF 
ASPEN  WOOD.  Svensk  PappTidn.  70(8):  265-7.  [12  refs. 
[E.e.sw.g.)   1  tbl.] 

Pronin,  D.,  and  Vaughan,  C.  L.  1967.  A  LITERATURE  SURVEY 
OF  POPULUS  SPP.  WITH  EMPHASIS  ON  P.  TREMULOIDES.  U.S. 
For.  Serv.  Res.  Note  U.S.  For.  Prod.  Lab.,  Madison  No.  FPL-0180, 
pp.  30.  [306  refs.] 

A  bibliography  of  world  literature  since  1940  arranged  alpha- 
betically by  authors  under  each  of  the  headings:  Production  and 
supply;  Tension  wood;  Properties;  Density;  Harvesting  and  process- 
ing: Silviculture;  Growth;  Utilization;  Genetics;  Pulp  and  paper; 
Chemistry ;  General;  and  Disease  and  insects  (119  refs.). 

Shoup,  J.  M.,  Nairn,  L.  D.,  and  Pratt,  R.  H.  M.  1968.  TREMBLING 
ASPEN  BIBLIOGRAPHY.  Liais.  Serv.  Note  For.  Res.  Lab.,  Winni- 
peg No.  MS-L-3,  pp.  81.  [Many  refs.] 

The  bibliography  of  Populus  tremuloides  is  presented  in  two 
sections:  (1 )  a  subject  listing  by  O.D.C.,  and  (2)  a  list  in  alphabetical 
order  of  authors. 
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U.S. 
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Jones,  J.R.    1973.    ROCKY    MOUNTAIN    ASPEN 
Agriculture.  USDA  Agr.  Handb.  445:  49-51.  Ref. 


Dept.  of 


Morgan,  M.  D.  1969.  ECOLOGY  OF  ASPEN  IN  GUNNISON 
COUNTY,  COLORADO.  Amer.  Midi.  Nat.  82  (1):  204-28.  [47  refs. 
B.A.P.j 
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Loach,  K.  1967.  SHADE  TOLERANCE  IN  TREE  SEEDLINGS.  I. 
LEAF  PHOTOSYNTHESIS  AND  RESPIRATION  IN  PLANTS 
RAISED  UNDER  ARTIFICIAL  SHADE.  New  Phytol.  66  (4):! 
607-21.  (41  refs.,  O.R.S.) 
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.oach,  K.  1970.  SHADE  TOLERANCE  IN  TREE  SEEDLINGS.  II. 
5ROWTH  ANALYSIS  OF  PLANTS  RAISED  UNDER  ARTI- 
FICIAL SHADE.  New  Phytol.  69  (2):  273-86.  [20  refs.,  O.R.S.] 

181.213 

Freyman,  S.  1968.  SPECTRAL  DISTRIBUTION  OF  LIGHT  IN 
FORESTS  OF  THE  DOUGLAS  FIR  ZONE  OF  SOUTHERN 
BRITISH  COLUMBIA.  Canad.  J.  PI.  Sci.  48  (3):  326-8.  [4  refs.,  1 
!ph.,  1  tbi.] 

I  ^^^'^ 

Subanks,  J.  O.  1971.  EFFECT  OF  LIGHT  INTENSITY  AND 
3SMOTIC  STRESS  ON  THE  WATER  RELATIONS  OF  POPULUS 
TREM  ULOIDES.  For.  Sci.  1 7  (1 ):  79-82.  [  1 6  ref.  ] 
lesults  showed  that  plants  grown  at  3600  ft-candles  were  able  to 
fww  better  at  higher  moisture  stress  than  plants  grown  at  900 
''t-candles. 

I  181.31 

fEubanks,  J.O.  1970.  THE  EFFECT  OF  LIGHT  INTENSITY  AND 
3SMOTIC  WATER   STRESS   ON  THE  WATER  POTENTIAL  OF 
POPULUS  TREMULOIDES.  Abstr.  of  thesis,  in  Dissert.  Abstr.  int. 
30B  (11):  4864-5. 
Results  suggest  that   both   reduced   cell    turgor  pressure  and   the 

nssumed  factor  of  reduced  photosynthesis  may  be  directly  related  to 
the  inability  of  P.  tremuloides  to  grow  and  develop  in  the  shade  of 

other  trees. 

VIcQueen,  I.  S.,  and  Miller,  R.  F.  1972.  SOIL-MOISTURE  AND 
ENERGY  RELATIONSHIPS  ASSOCIATED  WITH  RIPARIAN 
VEGETATION  NEAR  SAN  CARLOS,  ARIZONA.  Professional 
Paper,  United  States  Geological  Survey  No.  6SS-E,  51  pp.  |E.) 
From  Meteorological  and  Geoastrophysical  Abstracts  24,  6-352. 
ORS. 

181 .327.34 

iOormaar,  J.  F.  1971.  PROLONGED  LEACHING  OF  ORTHIC 
BLACK  Ah  MATERIAL  WITH  WATER  AND  AQUEOUS  EX- 
TRACTS OF  POPULUS  TREMULOIDES  AND  P.  BALSAMIFERA 
LEAVES.  J.  Soil  Sci.  22  (3):  350-8.  [24  ref.j 

Tew,  R.  K.  1968.  PROPERTIES  OF  SOIL  UNDER  ASPEN  AND 
HERB-SHRUB  COVER.  U.S.  For.  Serv.  Res.  Note  Intermt.  For. 
Range  Exp.  Sta.  No.  lNT-78,  pp.  4.  [  1  ref.j 

181.35 

Bailey,  A.  W.,  and  Gupta,  R.  K.  1973.  GRASS-WOODY  PLANT 
RELATIONSHIPS.  Canadian  Journal  of  Plant  Science  53  (3): 
671-676.  (E.f.,  12  ref.,  ORE.] 

Krywolap,  G.  N.,  Grand,  L.  F.,  and  Casida,  L.  E.,  Jr.  1964.  THE 
NATURAL  OCCURRENCE  OF  AN  ANTIBIOTIC  IN  THE 
MYCORRHIZAL  FUNGUS  CENOCOCCUM  GRANIFORME. 
Canad.  J.  Microbiol.  10  (3):  323-8.  6  refs.  O.R.S. 

181.36 

DeByle,  N.  V.  1964.  DETECTION  OF  FUNCTIONAL  INTRA- 
CLONAL  ASPEN  ROOT  CONNECTIONS  BY  TRACERS  AND 
EXCAVATION.  For.  Sci.  10  (4):  386-96.  9  refs. 

Gifford,  G.  G.  1966.  ASPEN  ROOT  STUDIES  ON  THREE  SITES 
IN  NORTHERN  UTAH.  Amer.  Midi.  Nat.  75  (1):  132-41.  17  refs. 
B.A.P. 

Lyford,  W.  H.,  and  Wilson,  B.  F.  1966.  CONTROLLED  GROWTH 
OF  FOREST  TREE  ROOTS:  TECHNIQUE  AND  APPLICATION. 
Harv.  For.  Pap.  No.  16,  pp.  12.  [8  refs.) 

When  woody  roots  of  species  such  as  Acer  rubrum,  Quercus 
borealis,  Pinus  strobus  and  Populus  tremuloides  are  severed,  new 
roots  will  be  produced  near  the  cut  surface  on  the  part  nearest  the 
stem,  so  long  as  this  portion  is  kept  moist.  The  new  roots  (still 
attached  to  the  tree)  can  be  grown  in  shallow  trays  in  soil  or  other 
media,  and  manipulated  under  controlled  conditions  for  physio- 
logical studies. 


Tew,  R.  K.,  DeByle,  N.  V.,  and  Schultz,  J.  D.  1969.  INTRA- 
CLONAL  ROOT  CONNECTIONS  AMONG  QUAKING  ASPEN 
TREES.  Ecology  SO  (5):  920-1.  [4  refs.) 


Three  tracer  solutions  applied  to  46  Populus  tremuloides  clones  in 
northern  Utah  revealed  numerous  examples  in  which  many  stems 
(maximum  43)  were  connected  on  a  common  root  system.  The 
greatest  lateral  distance  between  a  'donor'  and  'receptor'  tree  was 
16-9  m.  The  number  of  connected  stems  was  not  related  to  the  %  of 
sand,  gravel  or  clay  in  the  soil,  or  to  soil  bulk  density  or  elevation  of 
the  site. 
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Bella,  I.E.  1969.  COMPETITIVE  INFLUENCE-ZONE  OVERLAP: 
A  COMPETITION  MODEL  FOR  INDIVIDUAL  TREES.  Bi-m.  Res. 
Notes,  Ottawa  2  5  (3):  24-5.  [6  refs.] 

Bella,  I.E.  1971.  A  NEW  COMPETITION  MODEL  FOR  INDI- 
VIDUAL TREES.  For.  Sci.  17  (3):  364-72.  [  1  3  ref.] 

Loope,  L.  L.,  Gruell,  G.  E.  1973.  THE  ECOLOGICAL  ROLE  OF 
FIRE  IN  THE  JACKSON  HOLE  AREA,  NORTHWESTERN  WYO- 
MING. Quaternary  Research  3,  425-443.  (E.,  47  ref.]  From 
Berichte  Biochemie  und  Biologie  (1974)  396,  403.  De.  Reinbek. 

Martinovic,  B.  S.  1969.  [INTERACTION  OF  SPRUCE  AND  ASPEN 
WHEN   GROWN   TOGETHER.]    In  Botaniceskie  Issledovanija.  Vol. 
11.  Minsk,  pp.    195-9.   [[Ru.]    From  abstr.  in   Referat.   Z.,  Moskva 
(8.56.77).  [Ru.]  N.L.L.) 
Aspen  litter  neither  inhibited  nor  stimulated  growth  of  Spruce. 

Martinovich,  B.  S.  1971.  [CHARACTERISTICS  OF  THE  PHOTO- 
SYNTHESIS OF  SPRUCE  AND  ASPEN  IN  PURE  AND  MIXED 
STANDS.]  In  Fitotsenoticheskie  Issledovaniia  v  Belorussii,  P. 
151-159.  Ref.  [Ru.] 
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Avanzo,  E.  1970.  [THE  SEX  RATIO  AND  RELATIONS  BE- 
TWEEN CERTAIN  CHARACTERS  AND  SEX  IN  PROGENY  OF 
POPULUS  TREMULOIDES.)  Bull.  Serv.  Cult.  Etud.  Peuplier  et 
Saule  (45-50).  [F.,  21  ref.) 

Blake,  G.  M.,  Hossfeld,  R.  L.,  and  Pauley,  S.  S.  1967.  MORE  ON 
THE  DETERMINATION  OF  SEX  FROM  THE  VEGETATIVE 
BUDS  OF  ASPEN.  For.  Sci.  13  (1):  89.  [1  ref.) 

Fechner,  G.  H.  1972.  DEVELOPMENT  OF  THE  PISTILLATE 
FLOWER  OF  POPULUS  TREMULOIDES  FOLLOWING  CON- 
TROLLED POLLINATION.  Canadian  Journal  of  Botany  50(12): 
2503-2509.  [E.f.,  5  ref.,  ORS.) 

Jones,  J.  R.  1974.  ASPEN  SUCKER  GROWING  FROM  AN 
ENGELMANN  SPRUCE  STUMP.  USDA  Forest  Service  Research 
Note,  Rocky  Mountain  Forest  and  Range  Experiment  Station  No. 
RM-264,  2  pp.  [E.,  7  ref.) 

Maini,  J.  S.  1968.  THE  RELATIONSHIP  BETWEEN  THE  ORIGIN 
OF  ADVENTITIOUS  BUDS  AND  THE  ORIENTATION  OF 
POPULUS  TREMULOIDES  ROOT  CUTTINGS.  Abstr.  in  Bull. 
Ecol.  Soc.  Amer.  49  (2):  81-2.  [A.P.B.] 

Sauer,  J.,  and  Struik,  G.  1964.  A  POSSIBLE  ECOLOGICAL 
RELATION  BETWEEN  SOIL  DISTURBANCE,  LIGHTFLASH, 
AND  SEED  GERMINATION.  Ecology  45  (4):  884-6.  18  refs. 
A  connexion  is  suggested  between  germination  of  certain  seeds  (a) 
under  field  conditions  after  soil  disturbance,  and  (b)  in  laboratory 
experiments  after  brie f  exposure  to  light. 

Schier,  G.  A.  1973.  EFFECT  OF  ABSCISIC  ACID  ON  SUCKER 
DEVELOPMENT  .^ND  CALLUS  FORMAITON  ON  EXCISED 
ROOTS  OF  POPULUS  TREMULOIDES.  Physiologia  Plantarum 
28  (1):  143-145.  [E.,  1  1  ref.) 

Abscisic  acid  (ABA)  inhibited  the  development  of  suckers  and 
promoted  the  formation  of  callus  on  excised  roots  of  Populus 
tremuloides.  Clonal  differences  in  the  inhibition  of  sucker  formation 
in  response  to  ABA  appeared  to  be  related  to  the  developmental 
stage  of  the  pre-existing  shoot  primorjia.  When  treatment  with  ABA 
was  followed  about  a  month  later  by  treatment  with  gibbercllic 
acid,  the  inhibitory  effect  of  ABA  was  partly  reversed. 

Schier,  G.  A.  1973.  EFFECTS  OF  GIBBERELUC  ACID  AN!)  AN 
INHIBITOR  OF  GIBBERELLIN  ACTION  ON  SUCKERING  FROM 
ASPEN  ROOT  CUTTINGS.  Canadian  Journal  of  Forest  Research 
3(1):  39-44.  [E.f.,  19ref.| 
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Schier,  G.  A.  1973.  ORIGIN  AND  DEVELOPMENT  OF  ASPEN 
ROOT  SUCKERS.  Canadian  Journal  of  Forest  Research  3  (1): 
45-53.  [E.f.,  26ref.J 

Describes  a  study  showing  that  adventitious  shoots  (suckers) 
originate  from  the  roots  of  Populus  tremuloides  from  newly 
initiated  meristems,  pre-existing  primordia,  or  suppressed  short 
shoots,  the  first  two  probably  being  the  most  important  in  sucker 
production. 

Schier,  G.  A.  1973.  SEASONAL  VARLATION  IN  SUCKER  PRO- 
DUCTION FROM  EXCISED  ROOTS  OF  POPULUS 
TREMULOIDES  AND  THE  ROLE  OF  ENDOGENOUS  AUXIN. 
Canadian  Journal  of  Forest  Research  3(3):  459-461.  (E.f.,  7  ref.] 
Seasonal  variation  in  the  number  of  suckers  produced  from  root 
cuttings  of  three  clones  of  P.  tremuloides  from  Utah  was  inversely 
correlated  with  the  endogenous  auxin  content  of  the  roots  at  the 
time  of  collection.  The  mean  number  of  suckers  per  cutting  varied 
with  the  clone  of  origin  and  the  date  of  collection. 

Steneker,  G.  A.  1973.  SIZE  AND  SUCKERING  OF  TREMBLING 
ASPEN  (POPULUS  TREMULOIDES  MICHAUX)  CLONES  IN 
MANITOBA.  [Abstract].  Dissertation  Abstracts  International,  B 
33  (9):  4064-4065.  |E.,  ORS,  Order  No.  73-6924.) 

Steneker,  G.  A.  1973.  THE  SIZE  OF  TREMBLING  ASPEN 
(POPULUS  TREMULOIDES  MICHX.)  CLONES  IN  MANITOBA. 
Canadian  Journal  of  Forest  Research  3  (4):  472-478.  |E.f.,  18  ref.] 

Steneker,  G.  A.  1974.  FACTORS  AFFECTING  THE  SUCKERING 
OF  TREMBLING  ASPEN.  Forestry  Chronicle  50  (1):  32-34.  [E.f., 
9  ref.  I 

Field  experiments  (described)  in  a  12-year-old  stand  of  Populus 
tremuloides  in  Manitoba  suggest  that  apical  dominance  of  the  tree 
crowns  is  the  primary  factor  controlling  the  production  of  suckers 
and  that  only  when  this  dominance  is  broken  will  suckering  be 
promoted  by  higher  soil  temperatures. 

Steneker,  G.  A.,  and  Prasad,  R.  1972.  SUCKERING  AND 
SOLUBLE  SUGARS  IN  TREMBLING  ASPEN  ROOT  CUTTINGS. 
Bi-Monthly  Research  Notes  28  (5):  34.  [E.j 

ne  soluble-sugar  concentrations  in  the  roots  appear  to  decrease 
significantly  from  early  spring  to  late  summer,  and  may  account  for 
up  to  J  (>''■'  of  the  variation  in  sucker  growth. 

Tew,  R.  K.  1968.  ROLE  OF  ZINC,  CARBOHYDRATE  RE- 
SERVES, AND  SOIL  PROPERTIES  IN  THE  VEGETATIVE  RE- 
PRODUCTION OF  ASPEN.  Abstr.  of  thesis,  in  Dissert.  Abstr. 
29B(S):  1540.  [O.R.S.| 

Tew,  R.  K.  1970.  ROOT  CARBOHYDRATE  RESERVES  IN 
VEGETATIVE  REPRODUCTION  OF  ASPEN.  For.  Sci.  16(3): 
318-20.  [9  refs.l 
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Valentine,  F.  A.  1974.  GENETIC  CONTROL  OF  SEX  RATIO, 
EARLINESS  AND  FREQUENCY  OF  FLOWERING  IN  POPULUS 
TREMULOIDES.  In  Proceedings,  2  2nd  Northeastern  Forest  Tree 
Improvement  Conference  1975  (1 1  1-129).  [E.,  12  ref.] 
Study  of  flowering  in  36  families  derived  from  controlled  pollina- 
tion of  P.  tremuloides  from  15  natural  stands  in  New  York. 

181.6 

International  Union  of  Forest  Research  Organizations.  1971 
FOREST  BIOMASS  STUDIES.  WORKING  GROUP  ON  FOREST 
BIOMASS  STUDIES.  SECTION  25.  GROWTH  AND  YIELD 
INTERNATIONAL  UNION  OF  FOREST  RESEARCH  ORGANI- 
ZATIONS. XVth  lUFRO  CONGRESS,  UNIVERSITY  OF 
FLORIDA,  GAINESVILLE,  FLORIDA,  USA.  MARCH  15-20', 
1971.  Life  Sciences  and  Agriculture  Experiment  Station,  University 
of  Maine,  Orono.  pp.  240.  [  Many  ref.  ] 

Comprises  16  papers  presented  at  the  Congress  Biomass  sampling 
methods  for  Alder/Willow/Aspen/Birch /Red  Maple  stands  of  Maine. 
USA  (H.E.  Young:  6  ref);  dry  weight  and  leaf  area  of  Aspen 
/Populus  tremuloides /P.  grandidentata]  trees  in  northern  Wisconsin 
(J.  Zavitkovski;  14  ref). 

Jones,    J.  R.    1971.    AN    EXPERIMENT   IN    MODELING    ROCKY 
MOUNTAIN    FOREST    ECOSYSTEMS.    US    For.   Serv.    Res     Pap 
Rocky  Mt.  For.  Range  Exp.  Sta.  No.  RM-75,  pp.  19.  [44  ref.) 
Despite   the   un.iuitability   of  clonal  Aspen  stands  as  a  test  of  the 


prototype  model,  the  mode  of  construction  illustrates  the  problems 
encountered  in,  and  some  possible  methods  useful  for,  constructing 
models  of  ecosystems. 

Perala,  D.  A.  1973.  STAND  EQUATIONS  FOR  ESTIMATING 
AERIAL  BIOMASS,  NET  PRODUCTIVITY,  AND  STEM  SUR- 
VIVAL OF  YOUNG  ASPEN  SUCKERS  ON  GOOD  SITES. 
Canadian  Journal  of  Forest  Research  3  (2):  288-292.  [E.f.,  10  ref.] 
Data  were  collected  in  Populus  tremuloides  stands,  1-23  years  old, 
in  N. -central  Minnesota,  over  a  period  of  12  years,  by  destructive 
sampling  of  biomass  in  1 2  stands. 

Peterson,  E.  B.,  Chan,  Y.  H.,  and  Cragg,  J.  B.  1970.  ABOVE- 
GROUND  STANDING  CROP,  LEAF  AREA,  AND  CALORIFIC 
VALUE  IN  AN  ASPEN  CLONE  NEAR  CALGARY,  ALBERTA. 
Canad.  J.  Bot.  48  (8):  1459-69.  [28  refs.,  O.R.S.] 
Study  made  of  49  ramets  of  a  single  clone  of  Populus  tremuloides. 
The  above-ground  biomass  in  the  portion  sampled  was  77-11  metric 
tons/ha.,  representing  an  accumulation  of  3630  X  10^  g.  cal./ha.,  of 
which  84-3%  was  in  the  stems,  13-5%  in  the  branches  and  2-2%  in 
the  foliage. 

Pollard,  D.  F.  W.  1970.  EFFECT  OF  PARTIAL  DEFOLIATION  ON 
LEADER  GROWTH.  Bi-m.  Res.  Notes  26  (2):  10-1.  [5  refs.] 
Experiments  in  the  second  and  third  growing  seasons  on  seedlings  of 
Populus  tremuloides,  initially  one  year  old,  indicated  that  height 
growth  and  weight  of  leaders  was  unaffected  by  partial  defoliation 
of  the  plant. 

Pollard,  D.  F.  W.  1971.  MORTALITY  AND  ANNUAL  CHANGES 
IN  DISTRIBUTION  OF  ABOVE-GROUND  BIOMASS  IN  AN 
ASPEN  SUCKER  STAND.  Canad.  J.  For.  Res.  1  (4),  (262-6).  [E.f., 
9  ref.] 

Pollard,  D.  F.  W.  1972.  ABOVE-GROUND  DRY  MATTER  PRO- 
DUCTION IN  THREE  STANDS  OF  TREMBLING  ASPEN. 
Canadian  Journal  of  Forest  Research  2  (1):  27-33.  [E.f.,  23  ref.] 

Pollard,  D.  F.W.  1972.  ESTIMATING  WOODY  DRY  MATTER 
LOSS  RESULTING  FROM  DEFOLIATION.  Forest  Science  18(2): 
135-138.  [E.,  8  ref.] 
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Crowther,  E.G.,  and  Harper,  K.  T.  1965.  VEGETATIONAL  AND 
EDAPHIC  CHARACTERISTICS  ASSOCLVTED  WITH  ASPEN 
'STRIPS'  IN  BIG  COTTONWOOD  CANYON  [SOUTHEAST  OF 
SALT  LAKE  CITY].  Proc.  Utah  Acad.  Sci.  42  (2),  (222-30).  [12 
refs.  N.L.L.] 

Vegetational  and  soil  data  are  presented  where  deep  soil  is  occupied 
by  Aspen  and  the  shallow  soils  support  shrubby  Oak  and  other 
moun  tain  species. 

Jones,  G.  J.,  and  Peterson,  E.  B.  1970.  PLANT  SPECIES  DIVER- 
SITY IN  A  WOODLAND/MEADOW  ECOTONE  NEAR  REGINA, 
SASKATCHEWAN.  Canad.  J.  Bot.  48(3),  (591-601).  [23  refs. 
O.R.S.] 

Sidhu,  S.  S.  1973.  EARLY  EFFECTS  OF  BURNING  AND  LOG- 
GING IN  PINE-MIXEDWOODS.  I.  FREQUENCY  AND  BIOMASS 
OF  MINOR  VEGETATION.  Information  Report,  Petawawa  Forest 
Experiment  Station,  Canada  No.  PS-X-46,  47  pp.  JE.,  IS  ref.] 
Describes  early  quantitative  changes  in  the  frequency  and  biomass 
of  minor  plant  species  after  partial  logging  and  prescribed  burning. 
Populus  tremuloides  were  apparently  favoured  by  burning. 

182.48 

Sheard,  J.W.  and  Jonescu,  M.  E.  1974.  A  MULTIVARIATE 
ANALYSIS  OF  THE  DISTRIBUTION  OF  LICHENS  ON  POPULUS 
TREMULOIDES  IN  WEST-CENTRAL  CANADA.  Bryologist 
77  (4):  5  14-530.  Ref. 

182.5 

Groenewoud,  H.  van,  and  Ihm,  P.  1974.  A  CLUSTER  ANALYSIS 
BASED  ON  GRAPH  THEORY.  Vegetatio  29(2)  115-120  [E.,  11 
ref.  BLL) 

Clustering  method  that  groups  plots  on  the  basis  of  their  proximity 
in  a  multidimensional  test  space  in  which  the  axes  represent  species. 
The  method  is  demonstrated  for  sample  plots  in  mixed  Picea  glauca 
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tands  (with  Populus  tremuloides)  in  TV.  Saskatchewan  for  which  31 
latitat  variables  were  measured. 
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Alexander,  R.  R.  1974.  SILVICULTURE  OF  CENTRAL  AND 
lOUTHERN  ROCKY  MOUNTAIN  FORESTS:  A  SUMMARY  OF 
HE  STATUS  OF  OUR  KNOWLEDGE  BY  TIMBER  TYPES. 
JSDA  Forest  Service  Research  Paper,  Rocky  Mountain  Forest  and 
lange  Experiment  Station  No.  RM-120,  36  pp.  |E.,  4  ref.] 
ncludes  habitat  conditions,  successional  relations,  stand  conditions, 
damaging  agents,  natural  regeneration  and  early  survival,  site  quality 
nd  growth  and  yield. 

ilouin,  J.-L.,  and  Grandtner,  M.  M.  1965.  (AN  ECOLOGICAL 
ITUDY  OF  THE  ASPEN  STANDS  OF  THE  LOWER  SAINT 
AWRENCE.)  Abstr.  in  Ann.  ACFAS  1963/1964  31,  (41).  [F.] 

)espain,  D.  G.  1973.  VEGETATION  OF  THE  BIG  HORN  MOUN- 
l-AINS,     WYOMING,     IN     RELATION     TO     SUBSTRATE     AND 
:LIMATE.  Ecological  Monographs  43  (3)  329-355  [E.,  94  ref.] 
'opulus    tremuloides   is  present  but  unimportant  as  a    vegetation 
ype. 


)rew,  L.  A.  1974.  SOME  SYNECOLOGICAL  CHARACTERISTICS 

)F    THE    PRAIRIE-FOREST    TRANSITION    ZONE    IN    MINNE- 

lOTA.  Minnesota   Forestry   Research   Notes  No.  250,   3  pp.  [E.,  3 

lef.] 

species    composition    and    stand   characteristics   were   determined 

mere  Populus  tremuloides  was  commonest  in  the  north  west. 

)ylis,  N.  V.  (Editor.)  1971.  ( BIOGEOCOENOLOGICAL  INVESTI- 
GATIONS IN  BROADLEAVED/SPRUCE  FORESTS.)  Izdatel'stvo 
Jauka,  Moscow,  pp.  333.  (Ru.,  many  ref.  NLL] 

I  collection  of  9  research  papers  on  broadleaved /Spruce  forests  in 
he  Moscow  region. 

ralish,  J.  S.  1968.  THE  INFLUENCE  OF  SOIL  TEXTURE  ON 
"HE  AMOUNT  OF  SUGAR  MAPLE  PRESENT  IN  THE  ASPEN 
HANDS  OF  NORTHERN  WISCONSIN.  From  abstr.  in  Bull.  Ecol. 
loc.  Amer.  49  (2),  (79). 

'tands  growing  on  soils  containing  <  18%  silt-plus-clay  had  no  Acer 
accharum,    while  stands  on  soils  having  >   68%   had  a  maximum 

umber  in  the  lower  strata. 


Lopoukhine,  N.  1970.  FOREST  TYPES  AND  RELATED  VEGE- 
TATION OF  WATERTON  LAKES  NATIONAL  PARK,  ALBERTA, 
1968.  Inform.  Rep.  For.  Mgmt.  Inst.,  Ottawa  No.  FMR-X-28,  pp. 
(83(.  (E.F.,  IS  refs.) 

Describes  the  physical  features  and  vegetation  of  this  Park,  which 
ranges  from  4180  to  9050  ft.  in  altitude. 

Newsome,  R.  D.  1966.  A  PHYTOSOCIOLOGICAL  STUDY  OF 
THE  FORESTS  OF  THE  CYPRESS  HILLS.  Abstr.  of  thesis,  in 
Dissert.  Abstr.  27B  (5),  (1  379).  (O.R.S.) 

Analysis  of  phytosociological  data  from  stands  which  lie  across  the 
A  Iberta /Saska tchewan  border,  led  to  construction  of  a  site  index 
incorporating  stand  density  and  an  environmental  index  based  on 
moisture  availability. 

Ohmann,  L.  F.,  Cushwa,  C.  T.,  Lake,  R.  E.,  Beer,  J.  R.,  and  Brander, 
R.  B.  1973.  WILDERNESS  ECOLOGY:  THE  UPLAND  PLANT 
COMMUNITIES,  WOODY  BROWSE  PRODUCTION,  AND  SMALL 
MAMMALS  OF  TWO  ADJACENT  33-YEAR-OLD  WILDFIRE 
AREAS  OF  NORTHEASTERN  MINNESOTA.  USDA  Forest 
Service  General  Technical  Report,  North  Central  Forest  Experiment 
Station  No.  NC-7,  30  pp.  [E.,  49  ref.) 

Four  types  of  plant  community  were  identified:  Populus 
tremuloides  I  Betula  papyrifera,  B.  papyrifera,  Pinus  banksiana/B. 
papyrifera,  and  P.  banksiana.  There  was  no  significant  difference  in 
total  browse  production  between  the  four  types  of  community. 


Oswald,  E.  T.  1968.  A  SYNECOLOGICAL  STUDY  OF  THE 
FORESTED  MORAINES  OF  THE  VALLEY  FLOOR  OF  GRAND 
TETON  NATIONAL  PARK,  WYOMING.  Abstr.  of  thesis,  in 
Dissert.  Abstr.  28B  (7),  (2740).  (O.R.S.) 

The  main  tree  species  were  Pinus  contorta,  Abies  lasiocarpa, 
Pseudotsuga  menziesii  and  Populus  tremuloides.  Community  classifi- 
cation, successional  features,  and  forest  pathology  in  relation  to 
succession  are  discussed. 

Payette,  S.,  and  Lavoie,  V.  1971.  (SOIL/VEGETATION  RELA- 
TIONS IN  THE  LOWER  PERIBONKA  REGION.  I.  THE  PLANT 
COMMUNITIES.]  Nat.  canad.  98  (3),  (495-514  +  6  tbls.).  (  F.e.,  15 
ref.  NLL) 

Data  are  given  on  the  species  composition  and  soil  characters  of  the 
principal  plant  communities. 


iagnon,  G.,  and  Grandtner,  M.  M.  1973.  )ECOLOGY  AND  DY- 
lAMICS  OF  THE  POPULUS  TREMULOIDES  COMMUNITIES  OF 
'HE  LAURENTIAN  SECTION.)  Memoire,  Service  de  la  Recherche, 
)irection  Generaie  des  Forets,  Ministere  des  Terres  et  Forets  du 
iJuebec  No.  14,  xvi  +  131  pp.  +  5  tab.  [  F.e.,  93  ref.) 
iescribes  the  principal  P.  tremuloides  communities  in  the 
.aurentian  section  of  the  Great  Lakes  and  analyses  the  predominant 
cological  factors  responsible  for  the  present  distribution  of  plant 
ommunities. 

ones,  J.  R.  1974.  SILVICULTURE  OF  SOUTHWESTERN  MIXED 
'ONIFERS  AND  ASPEN:  THE  STATUS  OF  OUR  KNOWLEDGE. 
JSDA  Forest  Service  Research  Paper,  Rocky  Mountain  Forest  and 
Unge  Experiment  Station  No.  RM-122,  44  pp.  (E.,  6  pp.  of  ref.  | 

oyal,  R.  1970.  (DESCRIPTION  OF  THE  MER  BLEUE  PEAT  BOG 
JEAR  OTTAWA.  I.  VEGETATION. [  Canad.  J.  Bot.  1970  48  (7), 
1405-18  +  1  photo).  (F.e.,  23  refs.  O.R.S.) 

Cnight,  D.  H.  1964.  AN  ANALYSIS  OF  WISCONSIN  FOREST 
/EGETATION  ON  THE  BASIS  OF  PLANT  FUNCTION  AND 
JROSS  MORPHOLOGY.  Abstr.  of  thesis,  in  Dissert.  Abstr.  25  (4), 
2189-90).  O.R.S. 

Prees,  shrubs  and  herbs  were  examined  for  structural  and  functional 
^nethod  of  seed  dispersal  for  fire  resistance  features. 


Reed,  R.  M.  1971.  ASPEN  FORESTS  OF  THE  WIND  RIVER 
MOUNTAINS,  WYOMING.  Amer.  Midi.  Nat.  86  (2),  (327-43).  (29 
ref.  OZ) 

A  study  of  successional  status,  resulting  in  the  recognition  of  one 
stable  Aspen  community.  Quantitative  data  are  given  on  stand 
structure,  undergrowth  species,  soils  and  topography. 

Swan,  J.  M.  A.,  and  Dix,  R.  L.  1966.  THE  PHYTOSOCIOLOGICAL 
STRUCTURE  OF  UPLAND  FOREST  AT  CANDLE  LAKE, 
SASKATCHEWAN.  J.  Ecol.  54  (I),  (13-40).  39  refs. 

Wall,  M.  K.,  and  Krajina,  V.J.  1973.  VEGETATION- 
ENVIRONMENT  RELATIONSHIPS  OF  SOME  SUB-BOREAL 
SPRUCE  ZONE  ECOSYSTEMS  IN  BRITISH  COLUMBIA.  Vege- 
tatio  26  (4/6)  237-381  +  2  tab.  (E.,  264  ref.  APB) 
Vegetation  analyses,  soil  classifications  and  soil  chemical  analyses 
were  made. 

Walker,  B.  H.,  and  Coupland,  R.  T.  1970.  HERBACEOUS  WET- 
LAND VEGETATION  IN  THE  ASPEN  GROVE  AND  GRASS- 
LAND REGIONS  OF  SASKATCHEWAN.  Canad.  J.  Bot.  48(10), 
(1861-78).  (37  refs.  O.R.S.) 

Presents  data  on  species  frequency,  environmental  gradients  and 
vegetation  groups  and  analysed  by  the  association  analysis  tech- 
nique. 


2  SILVICULTURE 


"arvis,  J.  M.,  et  al.  1966.  REVIEW  OF  SILVICULTURAL  RE- 
SEARCH, WHITE  SPRUCE  (PICEA  GLAUCA)  AND  TREMBLING 
\.SPEN  (POPULUS  TREMULOIDES)  COVER  TYPES,  MIXED- 
VOOD  FOREST  SECTION,  BOREAL  FOREST  REGION, 
\LBERTA-SASKATCHEWAN-MANITOBA.  Publ.  Dep.  For.  Can. 
^lo.  1  156,  pp.  189.  (Many  refs.) 

irings  together  data  on  all  research  projects  undertaken  by  the 
department  of  Forestry  in  this  field. 


22  SILVICULTURAL  SYSTEMS.  CONSTITUTION 

AND  COMPOSITION  OF  STANDS; 

FORMS  OF  STAND 

Brinkman,  K.  A.  1973.  LAKE  STATES  ASPEN.  POPULUS,  SILVI- 
CULTURE. U.S.  Dept.  of  Agriculture.  U.S.D.A.  Agr.  Handb.  445: 
64-66. 
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Person  R.  A.,  Hallgren,  A.  R.,  and  Hubbard,  J.  W.  1971.  YIELDS 
FROM  SHORT-ROTATION  ASPEN  SUCKERS.  Minn.  For.  Res. 
Note  No.  224,  pp.  4.  [  1  ref.] 

A  study  of  dry-weight  yields  of  Populus  tremuloides  suckers  up  to 
1 2  years  old  on  sample  areas  in  N.  Minnesota  with  the  possibility  of 
growing  sucker  crops  on  very  short  rotations.  Data  on  moisture  %, 
green  and  dry  weight  %s,  and  diameter,  height  and  green  weight  of 
suckers  aged  2-12  years  are  tabulated. 

Alder,  G.  M.,  and  Harper,  K.  T.  1969.  AGE  PROFILES  IN  ASPEN 
FORESTS  OF  UTAH  AND  NORTHERN  ARIZONA.  Abstr.  in 
Proc.  Utah  Acad.  Sci.  46  (2),  (166).  [NLL| 

Data  were  collected  from  44  stands  on  a  variety  of  sites  on  stocking, 
height,  diameter,  and  age,  and  counts  were  made  of  big-game-  and 
sheep-pellet  groups.  Stand-age  profiles  for  Populus  tremuloides  show 
the  detrimental  effects  of  heavy  grazing  by  both  sheep  and  deer. 

23  REGENERATION  AND  FORMATION  OF 
STANDS 

231  NATURAL  REGENERATION 

Bella,  I.E.,  and  DeFranceschi,  J.  P.  1972.  THE  EFFECT  OF 
LOGGING  PRACTICES  ON  THE  DEVELOPMENT  OF  NEW 
ASPEN  STANDS,  HUDSON  BAY,  SASKATCHEWAN.  Information 
Report,  Northern  Forest  Research  Centre,  Canada  No.  NOR-X-33, 
20  pp.  [E.,  9  ref.) 

Stands  of  P.  tremuloides  were  clear  felled  and  harvested  by  either 
whole-stem  or  whole-tree  logging.  It  is  concluded  that  neither  slash 
conditions  nor  season  of  logging  is  critical  for  adequate  regeneration 
of  P.  tremuloides  in  this  area. 

Bjorkbom,  J.  C.  1972.  STAND  CHANGES  IN  THE  FIRST  10 
YEARS  AFTER  SEEDBED  PREPARATION  FOR  PAPER  BIRCH. 
USDA  Forest  Service  Research  Paper,  Northeastern  Forest  Experi- 
ment Station  No.  NE-238,  10  pp.  (E.,  16  ref.] 

Seed-tree  cuttings  were  made  in  winter  and  summer  in  a  70-year-old 
mixed  broadleaved /coniferous  stand  to  favour  natural  regeneration 
of  B.  papyrifera,  and  after  the  winter  cutting  some  plots  were  disked 
or  burned.  After  S  years,  considerably  more  B.  papyrifera 
regeneration  was  present  on  the  disked  and  burned  plots,  but  after 
10  years  the  differences  in  number  of  B.  papyrifera  seedlings 
between  treatments  were  relatively  small. 

Gauvin,  G.   1964.  REGENERATION  STUDY   IN   19SS  BURN  ON 

THE  Q.N.S.  PAPER  COMPANY  LIMITS  [IN  QUEBEC] .  Pulp  Paper 

Mag.  Can.  65  (11),  (WR452-WR453). 

Gives  observations  on  5  plots.  P.  tremuloides  and  Betula  papyrifera 

predominate:  regeneration  of  Abies  balsamea  and  Picea  mariana  is 

patchy. 


MacArthur,  J.  D.  1964.  A  STUDY  OF  REGENERATION  AFTER 
FIRE  IN  THE  GASPE  REGION.  Publ.  Dep.  For.  Can.  No.  1074,  pp. 
20.  8  refs.  [E.e.f.) 

Stocking  of  spruce  and  balsam  fir,  20  years  after  a  burn  was  still 
inadequate  on  50%  of  the  area.  Growth  of  the  two  species  was 
about  equal,  and  better  than  on  cut-over  land. 

Perala,  D.  A.  1971.  ASPEN  SUCCESSFULLY  REGENERATED 
AFTER  KILLING  RESIDUAL  VEGETATION  WITH 
HERBICIDES.  US  For.  Serv.  Res.  Note  Nth.  Cent.  For.  Exp.  Sta. 
No.  NC-106,  pp.  2.  [1  ref.l 

Unmerchantable  species  in  a  mixed  hardwood  stand  in  N.  Minne- 
sota, from  which  Populus  tremuloides  had  been  harvested,  were 
controlled  by  aerial  spraying  of  3  lb/acre  2,4-D  or  2,4, S-T  +  2,4-D, 
without  permanent  damage  to  Aspen  suckers. 

Perala,  D.  A.  1972.  REGENERATION:  BIOTIC  AND  SILVI- 
CULTURAL  FACTORS.  In  Aspen  Symp.  Proc.  U.S.  Dep.  Agric. 
For.  Serv.  Gen.  Tech.  Rep.  NC-1,  97-102. 

Schier,  G.  A.  1972.  APICAL  DOMINANCE  IN  MULTISHOOT 
CULTURES  FROM  ASPEN  ROOTS.  Forest  Science  18  (2)  147-149 
IE.,  6  ref.) 

Removal  of  apices  from  suckers  on  P.  tremuloides  root  cuttings 
either  prevented  the  establishment  of  apical  dominance  or  reduced 
its  effects,  and  increased  the  number  of  sucker  apices  produced. 

Schier,  G.  A.,  and  Zasada,  J.  C.  1973.  ROLE  OF  CARBO- 
HYDRATE RESERVES  IN  THE  DEVELOPMENT  OF  ROOT 
SUCKERS  IN  POPULUS  TREMULOIDES.  Canadian  Journal  of 
Forest  Research  3  (2)  243-250  (E.f.,  18  ref.] 


Seasonal  variation  in  sucker  production  in  darkness  in  relation  to 
the  concentration  of  total  non-structural  carbohydrates  was  investi- 
gated in  root  cuttings  of  three  clones  of  P.  tremuloides. 


ii\ 


Sorensen,  R.  W.  1968.  SIZE  OF  ASPEN  CROP  TREES  LITTLE 
AFFECTED  BY  INITIAL  SUCKER  DENSITY.  U.S.  For.  Serv.  Res. 
Note  Nth.  Cent.  For.  Exp.  Sta.  No.  NC-51,  pp.  4.  [1  ref.) 
A  natural  P.  tremuloides  sucker  stand  (one  year  old)  was  thinned  tol  P 
500,  1000  and  1500  stems/acre  (10,060  stems  in  the  control).  AfteM 
clear  felling  on  a  good  site  an  initial  stocking  of  1000  to  10,0001 
stems/acre  will  give  an  adequate  number  and  size  of  crop  trees  at  15\  si' 
years  without  thinning. 

Ward,     W.  W.     1966.     OAK/HARDWOOD     REPRODUCTION     IN 
CENTRAL  PENNSYLVANIA.  J.  For.  64  (1 1),  (744-9).  [7  refs.] 


Zasada,  J.  C,  and  Schier,  G.  A.  1973.  ASPEN  ROOT  SUCKERING 
IN  ALASKA:  EFFECT  OF  CLONE,  COLLECTION  DATE,  AND 
TEMPERATURE.  Northwest  Science  47  (2)  100-104  [E.,  12  ref.] 
A  study  was  made  of  initial  sucker  development  on  excised  roots\ 
from  three  Alaskan  clones  as  affected  by  date  of  collection,  clone, 
and  temperature. 


231.5 

Steneker,  G.  A.,  and  Walters,  M.  A.  1971.  THE  EFFECT  OF  ROOT 
LENGTH  UPON  THE  SUCKERING  OF  TREMBLING  ASPEN. 
POPULUS  TREMULOIDES.   Forest   Res. .  Lab   Edmonton   Alberta 

Inf.  Rep.  Z-X  46,  1  1  p.  '  ' 

I 

232  ARTIFICIAL  REGENERATION  i 

232.11 

MacArthur,  J.  D.  1964.  FIELD  PLANTING  TRIALS  IN  THE  CLAY 
BELT  -  QUEBEC.  Pulp  Paper  Mag.  Can.  65  (Convention  No.), 
(WR58-WR61).  4  refs.  [E.e.f.] 

Early  results  from  trials  of  species  and  planting  methods  indicate^ 
that  after  one  and  two  growing  seasons  respectively  P.  glauca  and  P. 
abies  planted  under  a  light  canopy  of  Populus  tremuloides  had 
excellent  survival  and  health. 

232.2 

Benson,  M.  K.,  and  Einspahr,  D.  W.  1964.  CHEMICAL  CONTROL 
OF  VEGETATIVE  COMPETITION  IN  ASPEN  PLANTINGS.  Tree 
Plant.  Notes  No.  67,  (15-7).  2  refs. 

Tests  were  made  of  the  application  of  weedkillers  to  the  soil  before 
planting  1-year  P.  tremuloides  seedlings. 

Jarvis,  J.  M.,  and  Tucker,  R.  E.  1968.  DROUGHT  INDEX  AS  A 
PREDICTOR  OF  MOISTURE  CONTENT  IN  L  AND  F  HORIZONS! 
ON  AN  UPLAND  WHITE  SPRUCE  -  TREMBLING  ASPEN 
CUT-OVER  AREA.  Dep.  Publ.  For.  Br.  Can.  No.  1237,  pp.  10.  [  13 
refs.  [E.e.f.].] 

This  report  shows  the  relationship  between  the  moisture  content  of] 
L  and  F  horizons  and  drought  index,  for  three  distinct  habitats  on 
fresh  sites.  It  is  concluded  that  prescribed  burning  alone  is  not  a 
satisfactory  method  for  preparing  mixed-wood  clear-felled  areas  for 
planting  or  sowing  with  conifers. 


Jarvis,  J.  M.,  and  Tucker,  R.  E.  1968.  PRESCRIBED  BURNING 
AFTER  BARREL-SCARIFYING  ON  A  WHITE  SPRUCE- 
TREMBLING  ASPEN  CUTOVER.  Pulp  Paper  Mag.  Can.  69  (21, 
Nov.  1),  (70-2).  [3  refs.) 

Trials  are  reported  in  which  burning  was  preceded  by  scarifying  with 
water-filled  barrels  fitted  with  external  fins  and  drawn  by  a  crawler 
tractor. 

Perala,  D.  A.  1971.  CONTROLLING  HAZEL,  ASPEN  SUCKERS, 
AND  MOUNTAIN  MAPLE  WITH  PICLORAM.  US  Forest  Service 
Research  Note,  North  Central  Forest  Experiment  Station  No. 
NS-129,4  pp.  [E.,4  ref.] 

Applications  of  Tordon  101  made  in  Minnesota  by  either  (a)  mist 
blowing  or  (b)  simulated  aerial  spraying. 

Perala,  D.  A.,  and  Williams,  C.  S.  1970.  SITE  PREPARATION  FOR 
CONIFERS  USING  HERBICIDES  AND  SUBSEQUENT  BURNING 
IN  A  NORTHERN  MINNESOTA  HARDWOOD  STAND.  Down  to 
Earth  26  (3)  5-8  [E.,  8  ref.]  OW. 

Summer  spraying  with  Tordon  101,  followed  by  prescribed  burning 
in    the  next  spring,   effectively  prepared  a  cut-over  area  with  an 
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i 


verstorey  (70  ft2  b.a./acre  of  unmerchantable  Populus  tremuloides 
nd  other  broadleaved  species)  for  planting  with  conifers. 

232.315 


lenson,  M.  K.,  and  Harder,  M.  L.  1972.  STORAGE  OF  ASPEN 
EED.  Genet.  Physiol.  Note   Inst.  Paper  Chem.  No.   11,  pp.  4.  (1 

k.j 

iesults  of  a  storage  test  of  seeds  of  P.  canescens,  P.  grandidentata 
nd  P.  tremuloides  were  stored  for  1-4  years  (a)  at  4-4'  C  and  fb)  at 
24°,  and  concludes  that  storage  in  (b)  gave  the  best  germination, 
specially  of  seed  stored  for  >  2  years. 

232.32 

(enson,  M.  K.,  and  Dubey,  D.  1972.  ASPEN  SEEDLING  PRO- 
pUCTION  IN  A  COMMERCIAL  NURSERY.  Genet.  Physiol.  Note 
mst.  Paper  Chem.  No.  12,  pp.  7.  [  1  ref.J 

\')escribes  a  method  of  raising  seedlings  of  P.  grandidentata,  P. 
remuloides  and  Aspen  hybrids. 

232.328 

tarry,  W.  J.,  and  Sachs,  R.  M.  1968.  VEGETATIVE  PROPA- 
GATION OF  QUAKING  ASPEN.  Calif.  Agric.  22  (1),  (14-6). 
E.M.B.] 

iest  method  of  commercial  propagation  of  P.  tremuloides  may  be 
o  place  root  segments  3-18  in.  long  and  118-2  in.  in  diam.  in 
•ermicutite,  in  Jan.-June,  and  to  take  cuttings  from  the  shoots  that 
irise  from  the  numerous  adventitious  buds. 

3ifford,    G.  F.    1967.   THE   INFLUENCE   OF    GROWTH   MEDIA, 

TEMPERATURES,  AND  LIGHT  INTENSITIES  ON  ASPEN  ROOT 

VND  TOP  GROWTH.  U.S.  For.  Serv.  Res.  Note  Intermt.  For.  Range 

■:xp.  Sta.  No.  INT-67,  pp.  4.  [3  refs.| 

buttings  were  grown  in  three  soils,  at  two  light  intensities  and  three 

emperatures. 

vlaini,  J.  S.,  and  Horton,  K.  W.  1966.  VEGETATIVE  PROPA- 
GATION OF  POPULUS  SPP.  (1)  INFLUENCE  OF  TEMPERA- 
TURE   ON    FORMATION    AND    INITIAL   GROWTH   OF   ASPEN 

SUCKERS).   Repr.   from   Canad.   J.    Bot.   44    (1183-9).    [24   refs. 

E.e.f.l  2  gphs.  1  tbl.l 

liChier,  G.A.  1974.  VEGETATIVE  PROPAGATION  OF  ASPEN: 
:L0NAL  VARIATION  IN  SUCKERING  FROM  ROOT  CUTTINGS 
\ND  IN  ROOTING  OF  SUCKER  CUTTINGS.  Canadian  Journal  of 
Forest  Research  4  (4)  565-567  [E.f.,  11  ref.j 

'n  a  study  of  nine  Populus  tremuloides  clones  from  Wyoming,  large 
lifferences  between  clones  were  found  in  the  production  of  suckers 
''rom  root  cuttings  and  in  the  rooting  of  green-wood  stem  cuttings 
taken  from  root  suckers. 

Starr,  G.  H.  1971.  PROPAGATION  OF  ASPEN  TREES  FROM 
LATERAL  ROOTS.  J.  For.  69  (12),  (866-7). 

Describes  greenhouse  experiments  with  cuttings  from  lateral  roots 
■collected  monthly  from  June  to  Sept. 

Linton,  L.  L.  1970.  INITIATION  OF  FIRM  WHITE  ASPEN 
CALLUS  UNDER  DIFFERENT  LIGHT  ENVIRONMENTS. 
Phyton,  Argentina  27  (1),  (1 1-4).  (E.,  6  ref.  EMB| 
Roots  of  a  triploid  clone  of  P.  tremuloides  were  planted  in  the 
greenhouse.  In  a  period  of  6  weeks  the  greatest  amount  of  firm 
white  callus  was  produced  in  total  darkness.  With  increasing  light 
intensities,  growth  was  increasingly  inhibited,  though  with  300 
ft-candles  and  a  16-hour  day,  the  callus  turned  green  and  red  and 
produced  leafy  shoots. 

Winton,    L.  L.    1970.   SHOOT   AND  TREE  PRODUCTION   FROM 

ASPEN   TISSUE   CULTURES.  Amer.  J.   Bot.   57(8),  (904-9).   |25 

ref.  OBD| 

Describes  the  production  of  plants  from  firm,  white  callus  tissue  of 

triploid  Populus  deltoides,  initiated  on  a  modified  Wolter  and  Skoog 

medium. 


232.329 

Soos,  J.  1967.  FIRST  YEAR  MORTALITY  OF  CONTAINER 
PLANTING  IN  THE  CLEARWATER-ROCKY  MOUNTAIN  HOUSE 
FOREST,  ALBERTA.  Inform.  Rep.  For.  Res.  Lab.,  Calgary  No. 
A-X-7,pp.  42.  [13  refs.) 


235  UNDERPLANTING,  ADVANCE  PLANTING, 
ETC.  NURSES  AND  FORMATION  OF  MIXTURES 

Clements,  J.  R.  1966.  DEVELOPMENT  OF  A  WHITE  PINE 
UNDERPLANTATION  IN  THINNED  AND  UNTHINNED  ASPEN. 
For.  Chron.  42  (3),  (244-50).  [6  refs.  [E.e.f.j.] 

In  1936,  part  of  a  dense  12-year-old  Populus  tremuloides  sucker 
stand  was  thinned,  and  part  was  left  un thinned.  In  1937,  the  entire 
stand  was  underplanted  with  2  +  2  Pinus  strobus.  Pine  mortality  was 
high,  partly  as  a  result  of  vigorous  hardwood  competition,  and  it  is 
concluded  that  successful  underplanting  cannot  be  secured  without 
control  of  the  understorey. 

237  AMELIORATION  OF  FOREST  SITES 

Brouzes,  R.,  Lasik,  J.,  and  Knowles,  R.  1969.  THE  EFFECT  OF 
ORGANIC  AMENDMENT,  WATER  CONTENT,  AND  OXYGEN 
ON  THE  INCORPORATION  OF  15N2  BY  SOME  AGRI- 
CULTURAL AND  FOREST  SOILS.  Canad.  J.  Microbiol.  15  (8), 
(899-905).  (23  refs.  O.R.S.) 

Cleve,  K.  van.  1973.  SHORT-TERM  GROWTH  RESPONSE  TO 
FERTILIZATION  IN  YOUNG  QUAKING  ASPEN.  Journal  of 
Forestry  71  (12)  758-759  [E.,  4  ref.] 

In  Alaska,  a  15-year-old  stand  of  P.  tremuloides  was  subjected  to  a 
factorial  fertilizer  trial. 


24  TENDING  OF  STANDS  AND 
TREES 

Schlaegel,  B.  E.,  and  Ringold,  S.  B.  1971.  THINNING  POLE-SIZED 
ASPEN  HAS  NO  EFFECT  ON  NUMBER  OF  VENEER  TREES  OR 
TOTAL  YIELD.  US  For.  Serv.  Res.  Note  Nth.  Cent.  For.  Exp.  Sta. 
No.  NC-121,  pp.  2. 

Briefly  summarizes  the  effect  of  thinning  from  below  a  productive 
37-year-old  stand  of  Populus  tremuloides  in  Minnesota,  at  age  47 
years.  Thinning  is  not  recommended  for  stands  nearing  rotation  age. 

Steneker,  G.  A.  1964.  TEN-YEAR  RESULTS  OF  THINNING  14-, 
19-  AND  23-YEAR-OLD  ASPEN  TO  DIFFERENT  SPACINGS. 
Publ.  Dep.  For.  Can.  No.  1038,  pp.  22.  9  refs.  [E.e.f.j 
Ten-year  results  of  thinning  in  P.  tremuloides  stands  in  Manitoba, 
indicate  that  thinning  to  12X12  ft.  produced  the  greatest  bd.  ft. 
volume  and  will  shorten  by  1 0  years  the  rotation  necessary  for 
production  of  veneer  bolts. 

Steneker,  G.  A.,  and  Jarvis,  J.M.  1966.  THINNING  IN 
TREMBLING  ASPEN  STANDS:  MANITOBA  AND  SAS- 
KATCHEWAN. Publ.  Dep.  For.  Can.  No.  1140,  pp.  28.  (17  refs. 
(E.e.f.[.] 

Thinning  schedules  were  established  for  natural  stands  of  Populus 
tremuloides. 

Day,  M.  W.  1964.  THE  EFFECTIVENESS  OF  SEVERAL  CHEMI- 
CALS AND  METHODS  FOR  KILLING  CULL  TREES.  Quart.  Bull. 
Mich.  Agric.  Exp.  Sta.  46  (3),  (407-1  I). 

Chemical  formulations  of  2,4-D  and  2,4,5-T  were  applied  to  aspen, 
red  maple,  white  pine  and  alder.  Concentrated  2,4-D  amine  gave 
good  results  with  aspen.  Red  maple  needed  full-strength  2,4,5-T 
amine  or  concentrated  ester  in  edge-to-edge  cuts.  All  methods  gave 
100%  kill  of  Alder.  White  Pine  was  somewhat  more  resistant  than 
Aspen. 

Day,  M.W.  1965.  CACODYLIC  ACID  AS  A  SILVICIDE.  Quart. 
Bull.  Mich.  Agric.  Exp.  Sta.  47  (3),  (383-6). 

Presents  interim  data  from  U.S.  experiments  on  the  effects  after  1 
and  2  years  of  Ansar  138  and  160  applied  by  frilling  and  injection, 
mainly  on  red  maple,  aspen  and  paper  birch.  Cacodylic  acid  showed 
considerable  promise,  although  some  sprouting  occurred. 

Lees,  J.C.  1966.  RELEASE  OF  WHITE  SPRUCE  FROM  ASPEN 
COMPETITION  IN  ALBERTA'S  SPRUCE-ASPEN  FOREST.  Publ. 
Dep.  For.  Can.  No.  1  163,  pp.  16.  10  refs.  (E.e.f.j 

Smith,  R.W.  1967.  PROGRESS  REPORT  ON  CACODYLIC  ACID 
AS  A  SILVICIDE.  Proc.  20th  Ntheast.  Weed  Control  Conf.  1966 
(568-73).  (3  refs.  From  abstr.  in  Weed  Abstr.  16  (4),  (No.  1288). 
O.W.] 

Observations  in  1965  after  injection  treatment  in  Aug.  1964  of 
several  tree  species  with  Ansar  160,  a  neutral  30%  solution  of 
cacodylic  acid,  showed  that  this  was  very  effective  against  diffuse- 
porous  species. 
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Steneker,  G.  A.  1967.  GROWTH  OF  WHITE  SPRUCE  FOLLOW- 
ING RELEASE  FROM  TREMBLING  ASPEN.  Publ.  For.  Dep.  Can. 
No.  1 183,  pp.  V  +  16.  [9  refs.  [E.e.f.]  1  dgm.  5  gphs.  2  tbls.  1  map.) 


26  COMBINATIONS  OF 
FORESTRY  WITH  AGRICULTURE 

Bailey,  A.  W.,  and  Wroe,  R.  A.  1974.  ASPEN  INVASION  IN  A 
PORTION  OF  THE  ALBERTA  PARKLANDS.  Journal  of  Range 
Management  27  (4)  263-266  [E.,  13  ref.  BLL] 

Study  consisted  of  a  comparison  of  survey  records  for  1907  with 
aerial  photos  taken  in  1966,  and  tree-ring  analyses  on  P.  tremuloids 
stems  and  measurements  of  annual  herbage  production. 

Hilton,  I.E.,  and  BaUey,  A.  W.  1972.  CATTLE  USE  OF  A 
SPRAYED  ASPEN  PARKLAND  RANGE.  Journal  of  Range  Man- 
agement 2  5(4)  257-260  (E.,  13  ref.]  From  Weed  Abstracts  22, 
2015.  OW. 

Forest  and  grassland  range  in  central  Alberta  was  treated  with  2,4-D 
to  control  P.  tremuloides. 


Hilton,  J.  E.,  and  Bailey,  A.  W.  1974.  FORAGE  PRODUCTION 
AND  UTILIZATION  IN  A  SPRAYED  ASPEN  FOREST  IN 
ALBERTA.  Journal  of  Range  Management  27  (S)  375-380  [E.,  10 
ref.  BLL] 

Report  giving  separate  data  (by  species)  for  forest  stands  of  large 
aspen,  forest  margins  of  small  aspen,  and  open  grassland,  either 
unsprayed  or  aerially  sprayed  with  2,4,-D. 

Kranz,  J.J.  and  Linder,  R.  L.  1973.  VALUE  OF  BLACK  HILLS 
FOREST  COMMUNITIES  TO  DEER  AND  CATTLE.  Journal  of 
Range  Management  26(4)  263-265  [E.,  12  ref.]  From  Herbage 
Abstracts  44,  1522. 

A  study  of  annual  dry-matter  production  of  forage  from  shrubs, 
forbs  and  grasses. 

Pringle,  W.  L.,  Elliot,  C.  R.,  and  Dobb,  J.  L.  1973.  ASPEN  RE- 
GROWTH  IN  PASTURES  OF  THE  PEACE  RIVER  REGION. 
Journal  of  Range  Management  26(4)  260-262  [E.,  6  ref.]  From 
Weed  Abstracts  2  3,  1009.  OW. 

There  is  no  rapid  inexpensive  cultural  method  to  convert  an  Aspen 
forest  into  a  permanent  productive  pasture  in  this  part  of  Alberta. 


3  WORK  SCIENCE.  HARVESTING  OF  WOOD: 
LOGGING  AND  TRANSPORT.  FOREST  ENGINEERING 
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31  LOGGING  AND  TRANSPORT: 
GENERAL 

Zasada,  Z.  A.,  and  Tappeiner,  J.  C.  1969.  FULL-TREE  HARVEST- 
ING SYSTEM  AIDS  FOREST  MANAGEMENT.  Minn.  For.  Res. 
Note  No.  205,  pp.  4.  [  1  ref.] 

Details  are  given  of  logging  operations,  residual  stand,  ground 
disturbance  and  slash  conditions.  Silvicultural  implications  are 
discussed. 

32  FELLING  AND  RELATED 
OPERATIONS 

Johnston,  J.  S.,  and  St.-Laurent,  A.  1971.  CROSSCUT  SHEARING 

OF  FROZEN  TREES.  Pulp  Paper  Mag.  Can.  72  (5),  (97  .  .  .  108).  [4 

ref.] 

Gives  an  illustrated  account,  with  a  table  and  graphs,  of  a  study  on 

the  cutting  of  full-sized  trees  with  a  double-bladed  shear  assembly 

during  cold  weather  in  Canada  when  the  wood  temperature  was  as 

low  as  -15°  F. 

33  DEGREE  OF  UTILIZATION  AND 
WASTE 

Benson,  M.  K.,  and  Einspahr,  D.  W.  1972.  YIELDS  FROM 
18-YEAR-OLD  ASPEN  VIA  TOTAL  TREE  HARVESTING. 
Genetics  and  Physiology  Notes,  Institute  of  Paper  Chemistry  No. 
14,  8  pp.  [E.,  2  ref.] 

Describes  the  results  of  harvesting  (for  use  as  chips  for  a  pulpmill) 
all  the  above-ground  parts  of  an  18-year-old  Aspen  stand  (94% 
Populus  tremuloides)  in  Wisconsin,  and  gives  data  from  observations 
on  sucker  regeneration  afterwards. 

Napier,  D.  A.  1972.  TOTAL  TREE  HARVESTING  DOUBLES 
FIBER  TONNAGE  FROM  ASPEN  STAND.  Journal  of  Forestry 
70  (6)  343-344  [E.] 

Young,  H.  E.,  Gammon,  C.  B.,  and  Ashley,  M.  1964.  POTENTIAL 
FIBRE  FROM   BALSAM   FIR,  WHITE  PINE,  HEMLOCK,  WHITE 


BIRCH,     AND     ASPEN     LOGGING     RESIDUES.    Tappi    47(9), 

(5  5  5-7).  3  refs. 

Logging  waste  of  all  trees  felled  for  industrial  purposes  in  the  U.S.A. 

must  exceed  the  equivalent  of  40  million  cords  per  year,  or  roughly 

the  present  annual  consumption  by  the  entire  U.S.  pulp  and  paper 

industry. 

36  TOOLS,  MACHINES  AND 

EQUIPMENT  FOR  FELLING  AND 

RELATED  OPERATIONS 

Berlyn,  R.  W.  1965.  THE  EFFECT  OF  SOME  VARIABLES  ON 
THE  PERFORMANCE  OF  A  DRUM  BARKER.  Woodl.  Res.  Index 
Pulp  Pap.  Res.  Inst.  Can.  No.  173,  pp.  14.  5  refs.  [E.e.f.] 
Describes  tests  on  logs  of  9  hardwood  and  5  softwood  species  using 
a  commercial  drum  barker.  Results  showed  that:  bark  removal 
apparently  started  at  the  ends  of  a  log  and  progressed  slowly 
towards  the  middle. 

Berlyn,  R.  W.  1965.  SOME  VARIATIONS  IN  THE  STRENGTH  OF 
THE    BOND   BETWEEN    BARK  AND  WOOD.  Woodl.  Res.  Index 
Pulp  Pap.  Res.  Inst.  Can.  No.  161,  pp.  25.  3  refs.  [E.e.f.] 
Describes  a  study  of  such  strength  variations  in  both  early  summer 
and  autumn,  using  the  bark /wood  bond-meter. 

Erickson,  J.  R.  1967.  CROSSCUT  SHEARING  OF  WOOD.  Proc. 
14th  Congr.  Int.  Union  For.  Res.  Organ.,  Munich  1967  Pt.  VIII, 
Sect.  32,  (324-37).  [9  refs.  [E.e.].] 

Reports  on  a  laboratory  study  on  the  effect  of  knife  thickness, 
bevel,  keeness,  and  cutting  speed  on  the  cutting  force  required. 

37  TRANSPORT 

Sturos,   J.  A.    1973.   THEORETICAL  METHODS  FOR  ESTIMAT- 
ING   MOMENTS   OF   INERTIA  OF  TREES  AND  BOLES.  USDA 
Forest   Service    Research   Paper,   North  Central  Forest  Experiment 
Station  No.  NC-96,  10  pp.  [E.,  5  ref.] 
Describes  a  preliminary  study  for  desigt^ing  logging  machines. 
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4  FOREST  INJURIES  AND  PROTECTION 


41  GENERAL  TECHNIQUE  OF  FOREST 
PROTECTION.  TYPES  OF 

Maini,  S.  1966.  RECOVERY  OF  ASPEN  SUCKERS  FOLLOWING 

APICAL  INJURY.  Abstr.  in  Bull.   Ecol.  Soc.  Amer.  47  (3),  (114). 

[A.P.B.] 

Describes    the    growth     of   P.     tremuloides    shoots   after    various 

intensities  of  natural  and  manual  injury  at  different  times  of  year. 

416  TYPES  OF  INJURY 
Maini,   J.  S.    1966.   GROWTH   OF  POPULUS  SPP.  II.   RELATIVE 


GROWTH    POTENTIAL    OF    APICAL 
Canad.  J.  Hot.  44  (1 1),  (1  581-90). 

416.4 


AND    LATERAL    BUDS. 
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Hubbes,  M.  1964.  HOST  -  PARASITE  RELATIONSHIPS  IN  THE  mj 
HYPOXYLON   [PRUINATUM]    CANKER  OF  ASPEN.  Repr.  from 
Breeding  pest  resistant  trees.  (Proceedings  of  a  N.A.T.O.  and  N.S.F 
Symposium,  Pennsylvania  State  University.  Pergamon  Press,  Oxford 
1966.  pp.  229-38.  [22  refs.  Smry.  1  photo.  1  dgm.  4  tbls.] 


Manion,   P.  D.,  and   French,  D.  W.   1967.  NECTRIA  GALLIGENA 
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>ID  CERATOCYSTIS  FIMBRIATA  CANKERS  OF  ASPEN 
'  OPULUS  TREMULOIDESI  IN  MINNESOTA.  For.  Sci.  13(1), 
|_i3-8).  |3refs.  Smry.  5  photos.  2  tbis.] 

42  INJURIES  FROM  INORGANIC  AGENCIES 
(EXCLUDING  FIRE) 

airs,    G.  R.,   and    Jeffers,    R.  M.    1967.    EFFECTS   OF   GAMMA 

ADIATION    ON    JUVENILE    AND    MATURE    CUTTINGS    OF 

UAKING  ASPEN.  For.  Sci.  13  (3),  (240-5),  (13  refs.| 

ooting   response  of  mature  cuttings  of  P.    tremuloides  was  not 

\creased   by   radiation   treatments   within    the   range   1-10   kr  and 

ittings  of  juvenile  wood  showed  a  reduced  growth  rate  and  rooting 

ility. 

rain,  B.  R.  1966.  THE  EFFECT  OF  A  LATE  SPRING  FROST  ON 
iE  RADIAL  GROWTH  OF  VARIANT  QUAKING  ASPEN  BIO- 
fPES.  For.  Sci.  1  2  (3),  (334-7).  [  1  6  refs.| 

)mpares  damage  to  foliage,  and  radial  increment,  of  (a)  early-  and 
j  late-leafing  biotypes  of  P.  tremuloides. 

eshow,  M.  1970.  OZONE  DAMAGE  TO  PLANTS.  Environm. 
)llut.  1  (2),  (155-61).  [12ref.  ORSl 

general  account,  including  a  discussion  of  injury  to  conifers  and  a 
ief  report  of  a  fumigation  experiment  on  the  relative  susceptibility 
''various  hardwoods. 

all,  R.  E.,  Kalra,  Y.  P.,  and  Prasad,  R.  1971.  CONCENTRATION 
F  MICRON UTRIENTS  IN  FOLIAGE  OF  ASPEN  (POPULUS 
REMULOIDES  MICHX.)  IN  MANITOBA.  Information  Report, 
jrest  Research  Laboratory,  Edmonton,  Canada  No.  A-X-47,  7  pp. 

,9  ref.l 
lil,  and  leaf-tissue  samples  of  P.  tremuloides  from  stands  contain- 
g  chlorotic  trees  and  from  symptomless  adjacent  stands,  were 
illected.  Foliar  Fe,  Mn  and  Zn  differed  significantly  between  them. 
jil  analyses  revealed  high  contents  of  alkaline-earth  carbonates  in 
iiils  where  chlorotic  trees  occurred. 


43  FOREST  FIRES 

ouston,  D.  B.  1973.  WILDFIRES  IN  NORTHERN  YELLOW- 
TONE    NATIONAL    PARK.    Ecology    54(5)    1111-1117    |E.,    31 

f.l 

itimates  of  the  frequency  of  occurrence  of  fires,  obtained  from 

OSS-sections  taken  from  the  butts  of  40  fire-scarred  trees. 

431  PREDISPOSING  FACTORS  AND  CAUSES. 
FIRE  DANGER.  FIRE  BEHAVIOUR 

hester,   G.  S.,  and  Hopkins,  E.J.   1964.  AN    UNUSUAL  POTEN- 

lAL  CAUSE  OF  FOREST  FIRES.  Fire  Control  Notes  25  (3),  (12, 

5). 

escribes    a    fire    in     the    duff    layer,     underneath     a    polythene 

•eenhouse.  Rainwater  had  collected  on  the  roof  and  the  resultant 

yol  was  acting  as  a  burning  lens. 

hilpot,  C.  W.  1969.  THE  EFFECT  OF  REDUCED  EXTRACTIVE 
ONTENT  ON  IHE  BURNING  RATE  OF  ASPEN  LEAVES.  U.S. 
or.  Serv.  Res.  Note  Intermt.  For.  Range  Exp.  Sta.  No.  INT-92,  pp. 

[9refs.| 
'iethyl   ether   and   acetone    were    used    to    reduce    the   extractive 
ontent   of  Aspen   leaves.    A   direct  relation   was  found  between 
xtractive  content  and  burning  rate. 

'agner,  C.  E.  van.   1965.  STORY  OF  AN  INTENSE  CROWN  FIRE 

.T  PET  AW  AW  A.  Pulp  Paper  Mag.  Can.  66  (8),  (WR  358-WR  361). 

E.e.f.) 

'escribes  a  severe  fire  in  Ontario  on  7  May  1964. 

Wagner,  C.  E.  van.  1967.  SEASONAL  VARIATION  IN  MOISTURE 
ONTENT  OF  EASTERN  CANADIAN  TREE  FOLIAGE  AND 
HE  POSSIBLE  EFFECT  ON  CROWN  FIRES.  Dap.  Publ.  For.  Br. 
an.  No.  1204,  pp.  15  +  2.  (  12  rets.  (E.e.f.].] 

'oliar  moisture  content  was  sampled  in  five  eastern  Canadian 
onifers  and  two  hardwoods  and  seasonal  trends  were  established, 
'hese  were  basically  similar  from  year  to  year  despite  weather 
ifferences. 

/agner,  C.  E.  van.  1969.  DRYING  RATES  OF  SOME  FINE 
CREST  FUELS.  Fire  Control  Notes  30  (4),  (5,  7,  12).  [2  refs.] 


Removal  of  waxes  and  resins  from  the  cuticles  of  Pine  needles  and 
Aspen  leaves  (by  boiling  in  xylene)  greatly  increased  their  drying 
rate,  which  was  slower  than  that  of  wood  many  times  their 
thickness. 

Wagner,  C.  E.  van.  1970.  AN  INDEX  TO  ESTIMATE  THE 
CURRENT  MOISTURE  CONTENT  OF  THE  FOREST  FLOOR. 
Publication,  Canadian  Forestry  Service  No.  1288,  iv  +  23  pp.  (E.f., 
13  ref.] 

Describes  the  calculation  of  an  index  similar  to,  but  not  identical 
with,  the  US  Buildup  Index,  increasing  proportionally  with  the 
decrease  in  the  logarithm  of  the  moisture  content. 

Wagner,  C.  E.  van.  1972.  EQUILIBRIUM  MOISTURE  CONTENTS 
OF  SOME  FINE  FOREST  FUELS  IN  EASTERN  CANADA. 
Information  Report,  Petawawa  Forest  Experiment  Station  No. 
PS-X-36,  7  pp.  (E.]  From  Forest  Fire  Control  Abstracts  2  3,  363. 
Explains  the  importance  of  equilibrium  moisture  content  (e.m.c.)  in 
estimating  the  m.c.  of  both  fast-drying  and  slow-drying  fuels,  and 
gives  the  results  of  a  series  of  determinations  of  e.m.c.  carried  out 
on  leaf  litter. 

Wagner,  C.  E.  van.  1973.  ROUGH  PREDICTION  OF  FIRE 
SPREAD  RATES  BY  FUEL  TYPE.  Information  Report,  Petawawa 
Forest  Experiment  Station,  Canada  No.  PS-X-42,  9  pp.  (E.,  10  ref.] 
Presents  a  generalized  mathematical  equation  relating  the  rate  of 
forward  spread  of  fire  to  the  two  variables  of  ISI  and  ADMC  and 
containing  three  parameters  to  define  the  behaviour  of  a  given  fuel 
type. 

432  PREVENTION  AND  CONTROL 

Grigel,  J.  E.  1971.  AIR  DROP  TESTS  WITH  FIRE-TROL  100  and 
PHOS-CHEK  205  FIRE  RETARDAN  TS.  Information  Report, 
Northern  Forest  Research  Centre,  Canada  No.  NOR-X-8,  41  pp.  |E., 
7  ref.] 

Two  retardants  were  dropped  by  an  air-tanker  on  three  sites:  (1 )  an 
open  field:  (2)  a  Lodgepole  Pine  stand:  (3)  a  White  Spruce  I  Aspen 
stand.  There  was  little  difference  between  the  distribution  patterns 
of  the  two  retardants  on  the  same  site,  but  the  patterns  differed 
between  sites. 

436  BENEFICIAL  EFFECTS  OF  FIRE. 

USES  OF  FIRE  IN  SILVICULTURE  AND  OTHER 

FORMS  OF  HUSBANDRY 

Buckman,  R.  E.,  and  Blankenship,  L.  H.  1965.  REPEATED 
SPRING  PRESCRIBED  BURNING  REDUCES  ABUNDANCE  AND 
VIGOR  OF  ASPEN  ROOT  SUCKERING.  J.  For.  63  (1),  (23-S). 
The  effect  of  burning  on  Populus  tremuloides  in  north-central 
Minnesota,  and  its  significance  for  forest  and  wild-life  management, 
are  discussed. 

Kiil,  A.  D.  1970.  EFFECTS  OF  SPRING  BURNING  ON  VEGE- 
TATION IN  OLD  PARTIALLY  CUT  SPRUCE-ASPEN  STANDS  IN 
EAST-CENTRAL  ALBERTA.  Inform.  Rep.  For.  Res.  Lab., 
Edmonton  No.  A-X-33,  1970.  pp.  12.  (4  refs.] 

Prescribed  burning  in  1969  in  old,  partially  felled  Picea  glauca/ 
Populus  tremuloides  stands. 

Methven,  I.  R.,  and  Murray,  W.  G.  1974.  USING  FIRE  TO 
ELIMINATE  UNDERSTORY  BALSAM  FIR  IN  PINE  MANAGE- 
MENT. Forestry  Chronicle  50  (2)  77-79  (E.f.,  9  ref.j 
Describes  three  small-scale  trials  in  Ontario  on  the  effects  of 
low-intensity  controlled  burning  in  a  90-year-old  stand  of  Pinus 
resinosa  and  P.  strobus  with  a  dense  understory  of  Abies  balsamea. 

Persia,  D.  A.  1974.  PRESCRIBED  BURNING  IN  AN  ASPEN- 
MIXED  HARDWOOD  FOREST.  Canadian  Journal  of  Forest 
Research  4  (2)  222-228  [E.,  28  ref.] 

The  effects  of  (a J  prescribed  burning  and  (b)  complete  clear  felling 
on  P.  tremuloides  and  associated  hardwoods  and  shrubs  were 
compared  for  8  years  after  commercial  logging  of  a  60-year-old  P. 
tremuloides  stand  in  Minnesota. 

Perala,  D.  A.  1974.  REPEATED  PRESCRIBED  BURNING  IN 
ASPEN.  USDA  Forest  Service  Research  Note,  North  Central  Forest 
Experiment  Station  No.  NC-171,  4  pp.  |E.,  5  ref.| 
Describes  the  effects  of  felling  a  stand  of  P.  tremuloides  and 
prescribed  burning  of  the  area  in  the  spring  2  and  4  years  after 
felling,  and  in  the  autumn  5  years  after  felling  in  order  to  clear  the 
area  for  conifers. 
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Tucker  R  E.,  and  Jarvis,  J.  M.  1967.  PRESCRIBED  BURNING  IN 
A  WHITE  SPRUCE  -  TREMBLING  ASPEN  STAND  IN  MANI- 
TOBA. Pulp  Paper  Mag.  Can.  68  (7),  (WR  333-WR  335).  (8  refs.) 
Briefly  reports  successful  slash-burning  trials  in  felled  Picea  glauca/ 
Populus  tremuloides  stands,  and  tabulates  data  on  air  temperature, 
wind  speed,  moisture  content  of  slash  and  litter,  etc. 

44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 

441  FOREST  WEEDS 

Sharma,  M.  P.,  and  Vanden  Born,  W.  H.  1970.  FOLIAR  PENETRA- 
TION OF  PICLORAM  AND  2,4-D  IN  ASPEN  AND  BALSAM 
POPLAR.  Weed  Science,  Urbana  18(1),  (57-63).  (26  ref.  From 
abstr.  in  Weed  Abstr.  1971  20  (2),  (No.  852).  OW] 

Zimmerman,  C.  C.  1964.  FENURON,  A  PROMISING  NEW  TOOL 
FOR  FOREST  RENOVATION  IN  THE  NORTHEAST.  Proc.  16th 
Ntheast.  Weed  Control  Conf.  1962  (417-25).  From  abstr.  in  Weed 
Abstr.  13(2),  (435).  O.W. 

In  a  3-year  trial  in  a  hardwood/conifer  forest,  basal  applications  of 
fenuron  pellets  at  rates  between  0-25  and  1  oz./tree  gave  up  to  80% 
kill  of  undesirable  hardwood  species. 

442  PARASITIC  (HIGHER)  PLANTS. 
CLIMBERS  AND  EPIPHYTES 

Jonescu,  M.  E.  1970.  LICHENS  ON  POPULUS  TREMULOIDES  IN 
WEST-CENTRAL  CANADA.  Bryologist  73  (3):  557-578.  [map.] 

443  FUNGI  AND  BACTERIA 

Bacon,  M.,  and  Mead,  C.  E.  1971.  BACTERIA  IN  THE  WOOD  OF 
LIVING  ASPEN,  PINE,  AND  ALDER.  Northw.  Sci.  45  (4),  (270-5). 
[15  ref.] 

Isolations  were  made  in  the  laboratory  of  micro-organisms  from 
wood  samples  of  healthy  Populus  tremuloides,  Pinus  ponderosa  and 
Alnus  tenuifolia,  collected  in  Spokane  County,  Wash.  The  manner 
of  their  entry  into  the  living  tree  is  discussed. 

Boyer,     M.  G.,     and  Navratil,     S.     1970.     SOME     ASPECTS    OF 

TRANSMISSION  AND      ELECTRON      MICROSCOPY      OF 

NECROTIC  LEAF  SPOT  OF  ASPEN.  Can.  J.  Bot.  48  (6): 
1141-1145. 

Gamer,  J.  H.  B.,  and  French,  D.W.  1965.  A  PRELIMINARY 
SURVEY  OF  THE  FUNGI  ON  AND  IN  HEALTHY  BARK  OF 
TREMBLING  ASPEN  (POPULUS  TREMULOIDES).  Abstr.  in 
Phytopathology  55  (10),  (1059). 

Lists  genera  isolated  from  9  trees  in  3  Minnesota  stands  aged  8,  40, 
and  45  years. 

Hulme,  M.  A.,  and  Stranks,  D.  W.  1974.  INFLUENCE  OF  CARBO- 
HYDRATE ACCESSIBILITY  ON  CELLULASE  PRODUCTION  BY 
LENZITES  TRABEA  AND  POLYPORUS  VERSIOCOLOR.  Aust.  J. 
Biol.  Sci.  27  (4):  457-464.  [Ref.] 

Millikan,  D.  F.  1974.  HYPOXYLON  CANKER  OF  ASPEN. 
'Hypoxylon  pruinatum,'  Populus  tremuloides.  Am.  Nurserym 
140  (11):  60-61. 
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Anderson,  D.  L.,  and  French,  D.W.  1972.  GERMINATION  OF 
ASCOSPORES  OF  HYPOXYLON  MAMMATUM  IN  LIVING 
ASPEN.  Canadian  Journal  of  Botany  50  (9)  1973-1974  [E.f.,  5  ref. 
ORS] 

Ascospores  of  H.  mammatum,  injected  in  suspension  through 
artificial  wounds  into  the  stems  of  naturally  occurring  P.  tremu- 
loides trees,  germinated  in  the  sapwood.  The  observed  germination 
never  exceeded  7%. 

Anderson,  D.  L.,  and  French,  D.W.  1972.  ISOLATION  OF 
HYPOXYLON  MAMMATUM  FROM  ASPEN  STEM  SECTIONS. 
Canadian  Journal  of  Botany  50  (9)  1971-1972  [E.f.,  ORS] 
A  means  of  natural  infection  of  P.  tremuloides  by  H.  mammatum 
has  not  yet  been  demonstrated,  although  it  has  been  assumed  that 
ascospores  are  responsible. 

Anderson,  G.  W.  1971.  AERIALLY  APPLIED  ANTIBIOTICS  FAIL 
TO  CONTROL  HYPOXYLON  CANKER  ON  ASPEN.  Plant  Dis. 
Reptr.  55  (7),  (650). 


Tabulates  data  for  the  years  1  963-1970  on  mortality  and  callu 
formation  associated  with  Hypoxylon  mammatum  cankers  on  I  ", 
tremuloides  trees  in  Minnesota  after  treatment  with  five  differen  ' 
antibiotic  formulations  applied  from  the  air. 

Anderson,  G.  W.  1972.  DEVELOPMENT  OF  HYPOXYLON  MAM 
MATUM     CANKERS     ON     ARTIFICIALLY     SHADED     ASPElll!!' 
STEMS.  Forest  Science  18  (4)  316-318  [E.,  2  ref.]  _ 

Anderson,    G.  W.,    and    Anderson,    R.  L.    1968.    RELATIONSHIl 
BETWEEN    DENSITY    OF   QUAKING   ASPEN  AND  INCIDENCl 
OF  HYPOXYLON  CANKER.  For  Sci.  14  (1),  (107-12).  [4  refs.) 
Tlnnning  a  10-year-old  stand  of  P.  tremuloides  did  not  reduce  th 
subsequent  prevalence  of  Hypoxylon  pruinatum  canker. 


1969.     HYPOXYLOr 
For.  Serv.  No.  6  (rev. 


Anderson,     R.  L.,     and     Anderson,     G.  W. 

CANKER  OF  ASPEN.  For.  Pest.  Leafl.  U.S 

pp.  6.  (4  refs.] 

H.  pruinatum  is  the  most  important  killing  disease  of  P.  tremuloidei 

In  the  Lake  States  it  is  reckoned  that  it  reduces  net  annual growtl   '' 

by  one-third. 


Bagga,    D.  K.    1968.   PHYSIOLOGY    OF   HYPOXYLON    PRUINA 
TUM  AND  ITS  PATHOGENESIS  ON  QUAKING  ASPEN.  Abstr.  o 
thesis,  in  Dissert.  Abstr.  29B  (6),  (1897).  [University  of  Wisconsin 
(Order  No.  68-13,615.  Price:   Microfilm  $3.00;  Xerography  $8.00 
pp.  173.) 


and    Smalley,    E.  B.     1967.    WATER    STRESS 

TO      INITIATION      AND      DEVELOPMENT     Oil*' 

CANKER    OF   ASPEN.  Abstr.  in  Phytopatholog;   '« 
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D.  K., 
RELATION 
HYPOXYLON 
57  (8),  (802). 

When  3-month-old  rooted  cuttings  inoculated  with  H.  pruinatun  * 
were  grown  in  the  greenhouse  under  various  watering  regimes,  thl  ' 
incidence  and  size  of  the  cankers  increased  with  water  stress.  !  '" 

i 
iti 
Bagga,   D.  K.,   and   Smalley,   E.  B.    1969.    FACTORS  AFFECTINC 
CANKER      DEVELOPMENT      ON      POPULUS      TREMULOIDE5 
INOCULATED  WITH  HYPOXYLON  PRUINATUM.  Canad.  J 
47  (6),  (907-14  +  1  photo).  [25  refs.  O.R.S.j 
A  full  account  of  the  greenhouse  study. 
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Bagga,  D.  K.,  and  Smalley,  E.  B.  1974.  THE  DEVELOPMENT  OI 
HYPOXYLON  CANKER  OF  POPULUS  TREMULOIDES  ROLI 
OF  ASCOSPORES,  CONIDIA,  AND  TOXINS.  Phytopatholog] 
64(5)  654-658  (E.,  12  ref.] 
Reports  a  series  of  experiments  to  clarify  the  role  of  ascospores  ant 
conidia  of  Hypoxylon  pruinatum  in  the  natural  spread  of  disease.  /( 
is  suggested  that  conidia  may  be  involved  in  natural  pathogenesis, 
and  that  very  large  clumps  of  ascospores,  such  as  might  be  carrier 
by  insects,  could  contain  high  enough  concentrations  of  thi 
phytotoxic  metabolite  to  cause  canker  development. 


D.  K.,  and  Smalley,  E.  B.  1974.  THE  DEVELOPMENT  Of 
HYPOXYLON  CANKER  OF  POPULUS  TREMULOIDES:  ROLI 
OF  INTERACTING  ENVIRONMENTAL  FACTORS.  Phytoj 
pathology  64  (5)  658-662  [E.,  19  ref.) 

Reports  growth-chamber  studies  of  the  influence  of  air  temperature] 
relative  humidity  (r.h.),  available  soil  moisture,  soil  type,  and  thi 
moisture  present  at  the  inoculum  site,  on  the  development  o, 
disease  caused  by  H.  pruina  turn. 

Bagga,  D.  K.,  and  Smalley,  E.  B.  1974.  VARIATION  O: 
HYPOXYLON  PRUINATUM  IN  CULTURAL  MORPHOLOG 
AND  VIRULENCE.  Phytopathology  64  (5)  663-667  [E.,  13  ref.] 
Single-ascospore  isolates  of  the  fungus  showed  extreme  variability  u 
cultural  morphology,  conidial  production,  and  virulence  to  P 
tremuloides.  Virulence  (measured  by  the  length  of  canker  produced 
was  not  related  to  the  rate  of  growth  in  culture. 


Bagga,  D.  K.,  Smalley,  E.  B.,  and  Berbee,  J.  G.  1974.  CONIDIAI 
STAGE  OF  HYPOXYLON  PRUINATUM:  FACTORS  INFLU 
ENCING  PILLAR  PRODUCTION  AND  CONIDIAL  GERMINA* 
TION.  Phytopathology  64  (3)41  1-413  [E.,  13  ref.] 
Reports  studies:  (a)  of  the  germination  of  conidia  in  vivo,  on  an  aga' 
medium;  and  (b)  of  the  development  of  conidial  pillars  (stromata)  J>| 
vitro,  on  naturally  infected  pieces  of  stem  of  P.  tremuloides. 

Baranyay,  J.  A.  1967.  NOTES  ON  HYPOXYLON  CANKER  Ol'' 
ASPEN  IN  ALBERTA.  For.  Chron.  43(4),  (372-80).  (10  refsi 
[E.e.f.].] 
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He  rate  of  canker  growth  caused  by  Hypoxylon  pruinatum  on  P. 
tmuloides  and  the  intensification  of  the  disease  were  investigated 
J  a  sample  plot  established  in  1963  in  a  heavily  infected  stand  in 
\k  Island  Na  tional  Park. 

iranyay,  J.  A.,  and  Hiratsuka,  Y.  1967.  IDENTIFICATION  AND 
ISTRIBUTION  OF  CIBORINIA  WHETZELIl  (SEAVER) 
SAVER  IN  WESTERN  CANADA.  Canad.  J.  Bot.  45  (2),  (189-91  + 
I  photos).  [3  refs.  [E.f.)  1  sketch  map.) 

isham,  J.  T.,  and  Morawski,  Z.  J.  R.  1964.  CULL  STUDIES.  THE 
EFECTS  AND  ASSOCIATED  BASIDIOMYCETE  FUNGI  IN  THE 
EARTWOOD  OF  LIVING  TREES  IN  THE  FORESTS  OF 
.NTARIO.  Publ.  Dep.  For.  Can.  No.  1072,  pp.  67.  16  refs.  |E.e.f.] 

tier,  J.  E.  1965.  SOME  INOCULUM  FACTORS  IN  PATHO- 
ENICITY  STUDIES  OF  HYPOXYLON  PRUINATUM 
CLOTZSCHE)    CKE.    ON    POPULUS    TREMULOIDES    MICHX. 

tepr.  from  Canad.  J.  Bot.  43  (8),  (877-83  +  12  photos).  7  refs. 

\\fection  rates  were  higher  with  bark-meal  or  mycelial  inocula  than 

\ith  agar  plugs  both  in  wounds  exposing  the  xylem  and  in  mere 
irk  wounds. 

j, 

|ier,  J.  E.  1966.  SOME  PROBLEMS  OF  INOCULUM  POTENTIAL 
Ij  CULTURAL  AND  PATHOGENICITY  TESTS  RELATED  TO 
TSEASE  RESISTANCE.  Repr.  from  Breeding  pest-resistant  trees. 
!rgamon  Press,  Oxford,  pp.  441-8.  [5  refs.) 

Afferent  results  were  obtained  in  pathogenicity  tests  on  P. 
\emuloides  with  Hypoxylon  pruinatum  inoculum  raised  on  differ- 
\it  substrates. 

•own,    T.  S.,    Jr.,    and    MerrUI,    W.     1971.    GERMINATION    OF 
DMES    IGNIARIUS    VAR.    POPULINUS    BASIDIOSPORES    ON 
SPEN  PITH.  Abstr.  in  Phytopathology  61  (8),  (886-7). 
'udies  on  the  germination  of  spores  and  the  penetration  of  branch 

lubs  of  P.  tremuloides  by  F.i.  var.  populinus  indicated  that  the  pith 

Vay  serve  as  a  point  of  entry  for  the  fungus. 

Men,  Z.  C.  [Chen,  S.  C]  1972.  ELECTRONMICROSCOPIC  EVI- 
ENCES  OF  INFECTION  OF  THE  HEART-ROT  FUNGUS, 
DMES  IGNIARIUS  VAR.  POPULINUS  ON  LIVING  ASPEN 
REES.  Technical  Bulletin,  Experimental  Forest  of  National 
liwan  University  No.  105,  15  pp.  (E.chin.,  19  ref. | 
npulus  tremuloides  trees  10-15  cm  in  diameter  in  New  York  were 
\oculated  with  a  basidiospore  suspension  of  F.  igniarius  in 
ore-holes  2  cm  deep  in  June  1969.  F.  igniarius  was  recovered  in 
olation  from  fast-growing  imperfect  fungi  by  culturing  small  chip 
mples. 

opony,  J.  A.,  and  Barnes,  B.  V.  1974.  CLONAL  VARIATION  IN 
iHE  INCIDENCE  OF  HYPOXYLON  CANKER  ON  TREMBLING 
SPEN.  Canadian  Journal  of  Botany  52  (7)  1475-1481  [E.f.,  ORS] 
he  incidence  of  canker  caused  by  H.  mammatum  on  ramets  of  80 
ole-sized  clones  of  P.  tremuloides  was  determined  at  five  sites  in 
'ichigan.  Variation  in  the  incidence  of  canker  within  clones  was 
ight,  but  significant  differences  were  found  between  clones  at  four 
f  the  five  sites. 

lance,   B.W.   1968.  OBSERVATIONS  ON   THE   DEVELOPMENT 
F  HYPOXYLON  CANKERS  ON  TREMBLING  ASPEN.  Plant  Dis. 
eptr.  52  (8),  (659-61).  (4  refs.] 
terns  of  young  P.  tremuloides  in  Ontario  inoculated  with  mycelium 

if  H.  pruinatum  in  Aug.  1959  had  dead  bark  above  and  below  all 

koculation  sites  in  Aug.  1961. 

iance,  B.  W.,  Lynn,  D.  F.  and  Jansons,  V.  1964.  OBSERVATIONS 
,N  THE  EFFECTS  OF  STEM  CANKERS  ASSOCIATED  WITH 
EZICULA  OCELLATA  (PERS.)  SEAVER  IN  YOUNG  TREM- 
LING  ASPEN.  Bi-m.  Progr.  Rep.  For.  Ent.  Path.  Br.  Dep.  For. 
an.  20  (3),  (2-3). 

'hile  young  Aspen  trees  (P.  tremuloides)  can  quickly  recover  from 
le  external  symptoms  of  this  disease,  permanent  internal  injury  in 
lie  form  of  brown  heartwood  stain  results  from  the  condition. 

/ranch,  D.  W.,  Hodges,  C.  S.,  Jr.,  and  Froyd,  J.  D.   1969.  PATHO- 

,iENICITY   AND  TAXONOMY   OF  HYPOXYLON   MAMMATUM. 
anad.  J.  Bot.  47  (2),  (223-6  +  1  1  figs.).  [  3  refs.  O.R.S.  ] 
'w    morphological   grounds,    H.    pruinatum    is   considered    to    be 

lientical  with  H.   mammatum,   a  saprophyte  on  Alder  and  other 

I'Oecies,  but  may  be  a  special  pathogenic  form. 

ranch,    J.  R.,    and    Manion,    P.  D.     1973.    EFFECTS    OF    HOST 


TISSUE   ON   GERMINATION  AND  GROWTH  OF  HYPOXYLON 
MAMMATUM.  (Abstract).  Phytopathology  63  (2):  201.  [E.J 
Observations  indicate  that  primary  infection  of  P.  tremuloides  by  H. 
mammatum  commonly  occurs  near  the  growing  tips  of  young  stems. 

Froyd,  J.  D.,  and  French,  D.  W.  1967.  EJECTION  AND  DIS- 
SEMINATION OF  ASCOSPORES  OF  HYPOXYLON  PRUINA- 
TUM. Canad.  J.  Bot.  45  (9),  (1507-17).  ]  1  1  refs.  O.R.S. | 
In  perithecial  stromata  artifically  wetted  once  in  24  hr.,  the 
duration  of  ejection  was  related  to  moisture  condition.  When 
stromata  were  kept  moist,  peak  ejections  occurred  every  12  hr. 
Cankers  on  felled  Aspen  stems  produced  fewer  stromata,  but  these 
released  more  spores,  than  those  on  standing  controls. 

Garner,  J.  H.  B.  1967.  SOME  NOTES  ON  THE  STUDY  OF  BARK 
FUNGI.  Canad.  J.  Bot.  45  (4),  (540-1).  (8  refs.,  O.R.S.] 
In  a  study  of  bark  from  21  healthy  trees  of  P.  tremuloides  from  7 
stands  in  Minnesota,  34  genera  of  Fungi  imperfecti,  5  of  Aseo- 
mycetes,  and  one  genus  (Mucorj  of  Zygomycetes  were  isolated,  but 
no  Basidiomycetes. 

Gilbertson,  R.  L.,  and  Budington,  A.  B.  1970.  THREE  NEW 
SPECIES  OF  WOOD-ROTTING  FUNGI  IN  THE  CORTICIACEAE. 
Mycologia62  (4),  (673-8).  [5  refs.,  O.R.S.] 

Describes  Trechispora  pallidoaurantiaca,  from  Pines,  Picca  mariana 
and  tremuloides  from  various  parts  of  N.  America. 

Hawksworth,  D.  L.  1972.  HYPOXYLON  MEDITERRANEUM.  CMI 
Descriptions  of  Pathogenic  Fungi  and  Bacteria  No.  359,  2  pp.  (E.) 
Describes  H.  mediterraneum,  an  important  pathogen  of  Quercus 
suber.  It  is  also  found  on  other  Quercus  spp.,  Castanea  spp.. 
Eucalyptus  spp.,  Fagus  sylvatica,  Platanus  hybridsf? ] ,  P.  orientalis, 
Populus  tremuloides  and  Shorea  robusta. 

Hinds,  T.  E.  1972  [I]  CERATOCYSTIS  CANKER  OF  ASPEN.  [11] 
INSECT  TRANSMISSION  OF  CERATOCYSTIS  SPECIES  ASSO- 
CIATED WITH  ASPEN  CANKERS.  Phytopathology  62  (2): 
213-20,  221-5.  [18  +  14  ref.] 

(I)  Describes  this  disease  of  P.  tremuloides  and  its  distribution  in  the 
western  USA.  Stem  inoculations  in  Colorado  confirmed  that  C. 
fimbriata  was  a  causal  agent  and  that  C.  tremulo-aurea  was  not.  (II) 
Insects  of  eleven  families  were  collected  from  fresh  bark  injuries  in 
Colorado  in  summer.  Nearly  all  were  vectors  of  C.  fimbriata  and 
other  species. 


Hinds,  T.  E.,  and  Anderson,  G.  W.  1970.  SOME  CERATOCYSTIS 
SPP.  AND  A  CENANGIUM  FOUND  ON  MINNESOTA  ASPEN. 
Plant  Dis.  Reptr.  54  (6):  460-1.  [10  refs.) 

Records  the  first  reported  occurrence  in  Minnesota,  on  P.  tremu- 
loides, of  Ceratocystis  crassivaginata,  C.  populina,  C.  tremulo-aurea 
and  C.  alba,  and  of  Cenangium  singulare. 

Hinds,  T.  E.,  and  Peterson,  R.  S.  1966.  ANTIBIOTIC  TESTS  ON 
WESTERN  GALL  RUST  AND  ASPEN  CANKERS.  Plant  Dis. 
Reptr.  50(10):  741-4.  [7  refs.,  I.  M.  I.] 

Fruiting  of  cankers  caused  by  Peridermium  harknessii  on  Lodgepole 
and  Ponderosa  Pines  was  temporarily  reduced  by  cycloheximide  and 
phytoactinbole  sprays  at  200  p. p.m.,  but  fruiting  above  the  treated 
area  was  not  affected. 

Hubbes,  M.  1969.  BENZOIC  AND  SALICYLIC  ACIDS  ISOLATED 
FROM  A  GLYCOSIDE  OF  ASPEN  BARK  AND  THEIR  EFFECT 
ON  HYPOXYLON  PRUINATUM.  Canad.  J  '  Bot.  47(8): 
1295-1301.  (18  refs.  [E.e.f.]  O.R.S.] 

Benzoic  and  salicylic  acid  isolated  from  an  unknown  glycoside  were 
found  to  be  the  main  fungistatic  factors  against  H.  pruinatum. 
Benzoic  acid  was  more  inhibitory  than  salicylic  acid. 

Hubbes,  M.  1964.  THE  INVASION  SITE  OF  HYPOXYLON 
PRUINATUM  IN  POPULUS  TREMULOIDES.  Abstr.  in  Phyto- 
pathology 54  (8):  896. 

Pyrocatechol  and  other  chemicals  present  in  Aspen  bark  were 
inhibitory  to  H.  pruinatum.  T)ie  fungus  on  agar  plugs  was  killed 
when  placed  on  the  bark  of  fresh  wood  disks  but  grew  well  on 
sap  wood. 

Hubbes,  M.,  and  Astous,  R.  D.  1967.  FACTORS  AFFECTING  THE 
GERMINATION    OF    SPORES  OF   HYPOXYLON    PRUINATUM. 
Canad.  J.  Bot.  45  (7):  I  145-53.  [16  refs.,  O.R.S.) 
Germination  of  conidia  and  ascorpores  was  inhibited  on  healthy  or 
wounded  (most  strongly  on  freshly  wounded)  Aspen  bark. 
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Hubbes,  M.,  and  Etheridge,  D.  E.  1965.  A  CHEMICAL  BASIS  FOR 
SELECTION  OF  HEARTWOOD  FUNGI  IN  BALSAM  FIR.  Repr. 
from  Canad.  i.  Bot.  43  (1):  181-3.  3  refs. 

Iverson,  C.  G.  1968.  EPIDEMIOLOGY  OF  WHITE  TRUNK  ROT 
OF  ASPEN  INCITED  BY  FOMES  IGNIARIUS  VAR.  POPULINUS 
(NEUMAN)  CAMPBELL.  Abstr.  of  thesis,  in  Dissert,  Abstr. 
28B(11);4377.  [O. R.S.I 

Viable  spores  were  released  by  sporophores  throughout  the  year, 
except  during  periods  of  prolonged  drought  or  below-zero  temper- 
atures. Poison  girdling  of  infected  trees  prevented  spore  release  in  all 
attached  sporophores  within  a  year.  The  effects  of  temperature  and 
humidity  on  spore  germination  in  culture  are  discussed. 

Knutson,  D.  M.  1973.  THE  BACTERIA  IN  SAPWOOD,  WET- 
WOOD,  AND  HEARTWOOD  OF  TREMBLING  ASPEN  (POPULUS 
TREMULOIDES).  Canadian  Journal  of  Botany  51  (2):  498-500. 
[E.f.,  13  ref.,ORSl 

Bacteria  (Erwinia,  Bacillus)  were  consistently  isolated  from  all 
samples  of  P.  tremuloides  sapwood  and  heartwood  studied.  In  zones 
of  wetwood  or  discoloured  heartwood  the  populations  were  often 
large. 

Laflamme,  G.,  and  Lortie,  M.  1972.  [RELATIONS  BETWEEN 
WOOD  DECAY  AND  EXTERNAL  DEFECTS  IN  DIFFERENT 
CLONES  OF  POPULUS  TREMULOIDES. J  Naturaliste  Canadien 
99  (5):  449-456.  [F.e.,  22  ref.,  NLL) 

Presents  the  results  of  studies  of  the  number  and  type  of  visible 
defects  in  P.  tremuloides  naturally  regenerated  from  root  suckering. 

Laflamme,  G.,  and  Lortie,  M.  1973.  (MICROORGANISMS  IN 
DISCOLOURED  AND  DECAYED  WOOD  OF  POPULUS 
TREMULOIDES.)  Canadian  Journal  of  Forest  Research  3(2): 
15  5-160.  [F.e.,  19  ref.) 

Three  main  genera  of  Fungi  Imperfecti  (Phialophora,  Libertella  and 
Ascocoryne)  were  isolated  from  samples  of  healthy ,  discoloured  and 
decayed  wood  from  trees  in  two  45-year-old  stands  in  Quebec.  The 
commonest  decay  organism  was  Corticum  polygonium. 

Landis,     T.  D.,     and     Evans,     A.  K.     1974.     A     RELATIONSHIP 
BETWEEN    FOMES   APPLANATUS  AND  ASPEN  WINDTHROW. 
Plant  Disease  Reporter  5  8  (2):  110-113.  [E.,  5  ref.] 
Reports  an  investigation  in  a  stand  of  100  to  1 20-year-old  trees  of  P. 
tremuloides  in  SW  Colorado. 

Lortie,  M.  1969.  INOCULATIONS  OF  NECTRIA  GALLIGENA  ON 
NORTHERN  HARDWOODS.  Contr.  Fonds  Rech.  For.  Univ.  Laval 
No.  13,  pp.  31.  [32  refs.  [E.f.].) 

Experimental  inoculations  indicated  that  Betula  alleghaniensis  was 
more  susceptible  than  Acer  saccharum.  Fagus  grandifolia  and 
Populus  tremuloides  proved  very  resistant  to  infection,  lesions 
healing  over  very  quickly. 

Maini,  J.  S.,  and  Dance,  B.  W.  1965.  TEMPERATURE  RELATION- 
SHIPS OF  A  BLIGHT  ATTRIBUTED  TO  FUSARIUM  SOLANI 
(MART.)  SACC.  ON  TREMBLING  ASPEN  SUCKERS.  Bi-m.  Progr. 
Rep.  For.  Ent.  Path.  Br.  Dep.  For.  Can.  21  (2):  2-3. 
During  experimental  studies  on  the  suckering  response  of  P. 
tremuloides  to  different  temperature  regimes  and  in  darkness,  it  was 
observed  that  necrotic  lesions  developed  on  the  leaves  and  stems  of 
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ASPEN,  POPULUS  TREMULOIDES,  TO  SITE  QUALITY. 
Hypoxylon  pruinatum.  Great  Lakes  Entomol.  5  (3):  93-97.  [Ref.] 

Kusch,   D.  S.    1967.   NOTES  ON   THE    BIOLOGY   OF  EPINOTIA 

CRIDDLEANA  KFT.  Bi-m.  Res.  Notes  Dep.  For.  Can.  23  (1),  3.  [3 

refs.) 

E.    criddleana   is  common   in  Ontario  and  the  Prairie  States.  Its 

principal  host  is  P.  tremuloides. 


McGregor,  M.  D.  1967.  BIOLOGY  AND  NATURAL  ENEMIES  OF  I*" 
AN  ASPEN  LEAF  TIER,  SCIAPHILA  DUPLEX,  IN  THE  INTER-i  <«' 
MOUNTAIN  REGION.  J.  econ.  Ent.  60  (5),  1213-6.  [9  refs.,  Smry.,  ( *" 
3  photos.] 

t  JllK 

MacKay,  M.  R.  1965.  THE  LARVA  OF  EPINOTIA  CRIDDLEANA '* 
KFT.  AND  A  NOTE  ON  PSEUDEXENTERA  OREGONANA  '^f" 
WLSHM.  (LEPIDOPTERA:  TORTICIDAE).  Canad.  Ent.  97  (6),  *; 
666-8.  [2  refs.,  O.R.S.]  t  i* 

Presents  a  revised  description  and  illustration  of  the  larva  ofE.i''^" 
criddleana,  the  eastern  Pseudexentera  sp.  and  the  western  P.  .  . 
oregonana.  '  *" 


Myers,  W.  L.  1967.  DISTRIBUTION  OF  OVIPOSITION  SLITS 
CONSTRUCTED  BY  OBEREA  SCHAUMII  LECONTE  AND 
SAPERDA  CONCOLOR  LECONTE  (COLEOPTERA:  CERAMBY- | 
CIDAE)  ON  ASPEN  SUCKERS  (POPULUS  TREMULOIDES 
MICHAUX).  Abstr.  of  thesis,  in  Dissert.  Abstr.  28B(6),  2209. 
(O.R.S.] 

Studies   showed   that  oviposition  frequency  per  sucker  decreased 
with  increasing  sucker  density. 


|ifiiif. 
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Myers,  W.  L.,  Knight,  F.  B.,  and  Grimble,  D.  G.  1968.  FRE-  llw 
QUENCY  OF  BORER  ATTACKS  AS  RELATED  TO  CHARACTER  Ipi 
OF  ASPEN  SUCKER  STANDS:  A  COMPARATIVE  STUDY  OF  llU 
OBEREA  SCHAUMII  AND  SAPERDA  INORNATA  [S.  CON- ite 
COLOR].  Ann.  Ent.  Soc.  Amer.  61  (6),  1418-23.  [7  refs.,  O.R.S.j  il* 

Nord,    J.C.    1968.    THE    LIFE   HISTORY   AND    BEHAVIOR   OF  lie 
SAPERDA      INORNATA      [S.      CONCOLOR]      AND     OBEREA    M 
SCHAUMII  (COLEOPTERA:  CERAMBYCIDAE)  IN  TREMBLING  | 
ASPEN,   POPULUS   TREMULOIDES.   Abstr.   of  thesis,  in  Dissert.  | 
Abstr.  29B  (4),  1226-7.  [O.R.S.j 

Describes  the  life  cycle  and  frequency  of  Hypoxylon-like  cankers 
associated  with  borer  galleries. 

Nord,  J.  C,  Grimble,  D.  G.,  and  Knight,  F.  B.  1972.  BIOLOGY  OF 
OBEREA  SCHAUMII  (COLEOPTERA:  CERAMBYCIDAE)  IN 
TREMBLING  ASPEN,  POPULUS  TREMULOIDES.  Ann.  Ent.  Soc. 
Amer.  65  (1),  1  14-9.  (15  ref.,  ORS] 

Describes  the  biology  of  O.  schaumii  in  P.  tremuloides  in  Upper 
Michigan  and  N.  Wisconsin. 

Nord,  J.  C,  Grimble,  D.  G.,  and  Knight,  F.  B.  1972.  BIOLOGY  OF 
SAPERDA  INORNATA  [S.  CONCOLOR]  (COLEOPTERA: 
CERAMBYCIDAE)  IN  TREMBLING  ASPEN,  POPULUS  TREMU- 
LOIDES. Ann.  Ent.  Soc.  Amer.  65  (1),  127-35.  [21  ref.,  ORS] 
A  biological  study  of  S.  inomata  in  P.  tremuloides  in  Upper 
Michigan  and  Wisconsin. 

Nord,  J.C,  and  Knight,  F.  B.  1972.  THE  DISTRIBUTION  OF 
SAPERDA  INORNATA  AND  OBEREA  SCHAUMII 
(COLEOPTERA:  CERAMBYCIDAE)  WITHIN  THE  CROWNS  OF 
LARGE  TREMBLING  ASPEN,  POPULUS  TREMULOIDES.  Great 
Lakes  Entomologist  S  (1),  28-32.  (E.,  5  ref..  From  Review  of 
Applied  Entomology,  A  63,  3677.] 

Aspen  crowns  in  N.  Michigan  were  examined  for  inhabited  galleries 
and  empty  ones. 

Peterson,    L.O.  T.,   and  Worden,   H.  A.   1964.  THE  EFFECTS  OF 
SYSTEMIC    INSECTICIDES  ON    INJECTED   TREES.   Extr.   from 
Summ.  Rep.  For.  Nursery  Sta.  Sask.  1963.  (18). 
Holes  were  made  at  breast  height,  some  left  untreated,  and  others 
injected  with  undiluted  technical  Systox. 

Shepherd,  R.  F.,  and  Brown,  C.  E.  1971.  SEQUENTIAL  EGG- 
BANK  SAMPLING  AND  PROBABILITY  METHODS  OF  PRE- 
DICTING DEFOLIATION  BY  MALACOSOMA  DISSTRIA 
(LASIOCAMPIDAE:  LEPIDOTERA).  Canad.  Ent.  103(10), 
1371-9.  [14  ref., ORS] 

The  sampling  system  for  predicting  defoliation  of  Populus 
tremuloides  by  M.  disstria  is  described. 

Smereka,    E.  P.    1965.    THE    LIFE    HISTORY    AND   HABITS  OF 
CHRYSOMELA      CROTCHI      BROWN      (COLEOPTERA: 
CHRYSOMELIDAE)  IN  NORTHWESTERN  ONTARIO.  Repr.  from 
Canad.  Ent.  97  (5),  541-9.  5  refs. 
A  study  of  this  pest  of  P.  tremuloides. 

Smith,  G.  J.,  and  Raske,  A.  G.  1968.  STARVATION  EXPERI- 
MENTS WITH  FIRST  INSTAR  FOREST  TENT  CATERPILLAR 
LARVAE.  Bi-m.  Res.  Notes,  Ottawa  24  (5),  39.  [4  refs.] 
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\:xpenment  designed  to  test  the  length  of  time  that  first-instar 
irvae  of  Malacosomo  disstria  can  survive  without  food,  and  to 
<bserve  their  behaviour. 

itelzer,  M.  J.  1968.  THE  GREAT  BASIN  TENT  CATERPILLAR  IN 
■  JEW  MEXICO:  LIFE  HISTORY,  PARASITES,  DISEASE,  AND 
i)EIOLIATION.  U.S.   For.  Serv.   Res.  Pap.  Rocky  Mt.  For.  Range 

;xp.  Sta.  No.  RM-39,  pp.  16,  [13  refs.) 

'tudies     on     Malacosoma    fragile,     epidemic     periodically     in     P. 

rem  ul aides  stands. 

Itruble,  G.  R.  1969.  GALL  WASP  INFESTATIONS  IN  FOREST 
REES,  CHIEFLY  PINES,  OF  CALIFORNIA.  Repr.  from  Pan- 
'acif.  Ent.  45  (2),  112-5.  (3  refs.| 

"he  phytophagous  gall  wasps,  Eurytoma  spp.,  are  reported  to  attack 
'ines  and  P.  tremuloides. 

;ugden,  B.A.  1966.  ANNOTATED  LIST  OF  FOREST  INSECTS 
)F  BRITISH  COLUMBL\.  PART  XIII.  BREPHINAE,  GEO- 
/lETRINAE,  STERRHINAE,  AND  LARENTIINAE  (GEO- 
14ETRIDAE).  J.  Ent.  Soc.  B.C.  63,  (4,  6-10). 

Pownes,  H.  1965.  A  NEW  CREMASTUS  (ICHNEUMONIDAE), 
fARASITIC  ON  OBEREA.  Pap.  Mich.  Acad.  Sci.  50,  (105-6). 
fj.L.L. 

describes  C.  nordi,  reared  from  O.  schaumii  boring  in  P.  tremu- 
loides. 

Vitter,    J.  A.,    Kulman,    H.  M.,    and    Hodson,    A.  C.    1972.    LIFE 
,:ABLES    FOR   THE    FOREST  TENT  CATERPILLAR.  Ann.  Ent. 
.ioc.  Amer.  65  (1),  25-31.  (20  ref.  ORS] 
,')ata  from  a  study  of  Malacosoma  disstria  in  P.  tremuloides  stands  in 

</.  Minnesota  are  tabulated  and  discussed. 


Wong,  H.  R.,  and  Melvin,  J.  C.  E.  1967.  THE  LEAF  ROLLER 
PSEUDEXENTERAOREGONANAWLSHM.  Bi-M.  Res.  Notes  Dep. 
For.  Can.  23  (1),  3-4.  [6  refs.) 

Notes  on  the  taxonomy  and  population  fluctuations  of  this  pest  of 
P.  tremuloides  in  western  Canada. 

Wong,  H.  R.,  and  Melvin,  J.  C.  E.  1974.  INSECTS  OF  ASPEN 
CATKINS  IN  THE  CANADIAN  PRARIES.  Information  Report, 
Northern  Forest  Research  Centre,  Canada  No.  NOR-X-76,  27  pp. 
(E.f.,  18  ref.  I 

Lists  45  species  of  insects  and  2  species  of  spiders  collected  from  P. 
tremuloides  catkins. 


46  DAMAGE  TO  TREE  GROWTH 
BY  MAN 

Zasada,  Z.  A.,  and  Tappeiner,  I.E.  1969.  SOIL  DISTURBANCE 
FROM  RUBBER-TIRE  SKIDDERS  DURING  SUMMER  HAR- 
VESTING OF  ASPEN.  Minn.  For.  Res.  Note  No.  204,  pp.  3. 
A  study  of  four  logging  operations  on  silty,  sandy  and  silty  clay 
loams  in  N.  Minnesota  using  4-wheel-drive  skidders  for  tree-length  or 
entire-tree  harvesting. 


48  INJURIES  DUE  TO  UNKNOWN 
OR  COMPLEX  CAUSES 

Dix,  R.  L..  and  Steen,  O.  A.  1968.  ASPEN  DIE-BACK  IN  THE 
PARKLANDS  OF  SASKATCHEWAN.  Abstr.  in  Bull.  EcoL  Soc. 
Amer.  49  (2),  81.  [A.P.B.I 

The  dieback  is  believed  to  have  been  caused  by  the  drought  of  1963 
and  sustained  by  the  endemic  Cytospora  chrysosperma. 


5  FOREST  MENSURATION 


52  MEASUREMENTS  OF  STEM 

DIMENSIONS  AND  VOLUME  OF  TREES, 

STANDS,  FORESTS  AND  TIMBER 

Alemdag,  I.  S.,  and  Honer,  T.  G.  1972.  IS  DECAY  VOLUME 
STRONGLY  RELATED  TO  NUMBER  OF  KNOTS  AND  LOG 
VOLUME  IN  POPLAR?  Bi-monthly  Research  Notes  28  (2/3),  18. 
[E.,  3  ref.) 

Kirby,  C.  L.  1965.  ACCURACY  OF  POINT  SAMPLING  IN  WHITE 
SPRUCE-ASPEN  STANDS  OF  SASKATCHEWAN.  J.  For.  63  (12), 
924-6.  7  refs. 

Lothner,  D.  C,  Marden,  R.  M.,  and  Kallio,  E.  1974.  WEIGHT- 
VOLUME  RELATIONSHIPS  OF  ASPEN  AND  WINTER-CUT 
BLACK  SPRUCE  PULPWOOD  IN  NORTHERN  MINNESOTA. 
USDA  Forest  Service  Research  Note,  North  Central  Forest  Experi- 
ment Station  No.  NC-174,  4  pp.  |E.,  9  ref.| 

Seasonal  weight/volume  relations  were  determined  for  P.  tremu- 
loides and  Picea  mariana  pulpwood. 

Valiquette,  L.  1964.  DL\METER  CONVERSIONS  BETWEEN 
STUMP  AND  BREAST  HEIGHT  FOR  NORTHERN  SPECIP:S, 
QUEBEC.  Publ.  Dep.  For.  Can.  No.  1052,  pp.  31.  23  refs.  |E.e.f.| 
Presents  the  relationships  between  d.b.h.  and  stump  diameter. 

53  SPECIAL  MEASUREMENTS  OF 

TREES  AND  STANDS  (CROWN 

DIMENSIONS,  STAND  DENSITY,  ETC.) 

Peek,  J.  M.  1970.  RELATION  OF  CANOPY  AREA  AND  VOLUME 

TO  PRODUCTION  OF  THREE  WOODY  SPECIES.  Ecology  51  (6), 

1098-1  101.  (10  refs.] 

Describes  a   study   on  P.    tremuloides,    Corylus  comuta,  and  Salix 

discolor. 


Pollard,   D.  F.  W.    1970.    LEAF  AREA   DEVELOPMENT  ON   DIF- 
FERENT SHOOT  TYPES  IN  A  YOUNG  ASPEN  STAND  AND  ITS 
EFFECT  UPON  PRODUCTION.  Canad.  J.  Bot.  48  (10),  180  1-4.  |6 
refs.,O.R.S.] 
Leaf-area  distribution  of  P.   tremuloides  was  studied  to  determine 


the  proportion  of  young  foliage  in  the  canopy  and  to  assess  its 
importance  for  stand  productivity. 

Steinhilb,  H.  M.,  and  Erickson,  J.  R.  1970.  WEIGHTS  AND 
CENTERS  OF  GRAVITY  FOR  QUAKING  ASHEN  TREES  AND 
BOLES.  U.S.  For.  Serv.  Res.  Note  Nth.  Cent.  For.  Exp.  Sta.  No. 
NC-9  1,  pp.  4.  I  3  refs.  I 

In  the  context  of  the  design  of  tree-harvesting  machines,  97  P. 
tremuloides  trees  were  weighed. 

Telfer,  E.  S.  1969.  WEIGHT/DIAMETER  RELATIONSHIPS  FOR 
22  WOODY  PLANT  SPECIES.  Canad.  J.  Bot.  47  (12),  1851-5.  |10 
refs.,  O. R.S.I 

Diameter  at  ground  line  was  found  to  be  a  suitable  independent 
variable  in  equations  for  estimating  the  total  dry  weight  above 
ground,  and  weight  of  foilage. 

Young,  H.  E.,  Strand,  L.,  and  Altenberger,  R.  1964.  PRE- 
LIMINARY FRESH  AND  DRY  WEIGHT  TABLES  FOR  SEVEN 
TREE  SPECIES  IN  MAINE.  Tech.  Bull.  Me.  Agrie.  Exp.  Sta.  No. 
12,  pp.  76.  3  refs. 

Presents  data  on  the  dry  weight  of  the  whole  tree  and  of  its 
componen  t  parts. 

54  ASSESSMENT  OF  SITE  QUALITY 

Davidov,  M.  V.  1971.  (DIFFERENTIATED  SITE-QUALITY 
CLASSIFICATION  AND  ITS  ROLE  IN  THE  PROBLEM  OF 
IMPROVING  THE  YIELD  OF  FORESTS. [  Lesnoi  /hurnal  14(4), 
5-9.  [Ru.,  7  ref.) 

Three  types  of  growth  are  distinguished:  (I )  normal;  (2)  rate  of 
height  growth  declining  with  age:  and  (J)  rate  of  height  growth 
increasing  with  age. 

Duffy,  P.J.  B.  1965.  A  FOREST  LAND  CLASSIFICATION  FOR 
THE  MIXEDWOOD  SECTION  OF  ALBERTA.  Publ.  Dep.  For.  Can. 
No.  1  128.  pp.  23.  29  refs.  (E.e.f.) 

A  field  survey  of  description  and  classification  of  .loils  and  forest 
productivity  in  the  accessible  part  of  the  mixedwood  forest  (picea 
glauca/Populus  tremuloides)  of  Alberta. 

Fralish,  J.  S.  1970.  SITE  INDICES  AND  RATES  OF  CON- 
VERSION    IN    NORTHERN    WISCONSIN    QUAKING    COTTON- 
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WOOD.    Abstr.   of  thesis,  in   Dissert.   Abstr.   int.    31    B   (1),    80-1. 
[Order  No.  70  8284.  Price:  M.  $4.00;  X.  $9.90.  pp.  220.  ORS] 
Includes    models   for   predicting    site    index    from    environmental 
factors,  the  rate  of  conversion  and  other  site  factors. 

Helium,  A.  K.  1964.  FACTORS  INFLUENCING  FROND  SIZE  OF 
BRACKEN  ON  SANDY  SOILS  IN  NORTHERN  LOWER  MICHI- 
GAN. Abstr.  of  thesis,  in  Dissert.  Abstr.  1967  28B  (6),  2207-8. 
[University  of  Michigan.]  (Order  No.  65-5909.) 


Jones,  J.  R.  1966.  A  SITE  INDEX  TABLE  FOR  ASPEN  [POPULUS 

TREMULOIDES]    IN  THE  SOUTHERN  AND  CENTRAL  ROCKY 

MOUNTAINS.   U.S.    For.   Serv.    Res.  Note  Rocky  Mt.  For.   Range 

Exp.  Sta.  No.  RM-68,  pp.  2.  [  1  ref.j 

Based  on  height/age  intercepts  of  site-index  curves  from  177  mature 

trees. 


Note  Rocky  Mt.  For.  Range  Exp.  Sta.  No.  RM-198.  pp.  3.  (2  ref. 
Tabulates  the  b. a. /acre  and  the  b.a.  increment  and  increment  %  6; 
species  and  d.b.h.  classes,  on  the  basis  of  measurements  o 
increment  cores. 

Kozlowski,  T.  T.,  and  Winget,  C.  H.  1964.  DIURNAL  AN! 
SEASONAL  VARIATION  IN  RADII  OF  TREE  STEMS.  Ecolog 
45  (1),  149-55.  31  refs.  *,„, 

Winget,  C.  H.,  and  Kozlowski,  T.  T.  1965.  CAMBIAL  GROWTH  Ol  li 
COMPETING      SPECIES      OF     THE      NORTHERN      CONIFER 
HARDWOOD  FOREST  IN  WISCONSIN.  For.  Res.  Note  Wis.  Colli 
Agric.  No.  119,  pp.  3.  3  refs. 
During  two  successive  growing  seasons,  variations  in  stem  girth  wer 
studied  by  means  of  vernier  bands. 
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Jones,     J.  R.     1967.     ASPEN     SITE    INDEX 
MNTAINS.  J.  For.  65  (11).  820-1.  [7refs.] 


IN     THE     ROCKY 


Jones,  J.  R.  1967.  ENVIRONMENTAL  COORDINATES  AND 
THEIR  RELATION  TO  ASPEN  HEIGHT  GROWTH  IN  THE 
SOUTHERN  ROCKY  MOUNTAINS.  Abstr.  of  thesis,  in  Dissert. 
Abstr.  28B(5),  1806-7.  [Colorado  State  University.]  (Order  No. 
67-13,200.) 

Lundgren,  A.  L.,  and  Dolid,  W.  A.  1970.  BIOLOGICAL  GROWTH 

FUNCTIONS    DESCRIBE    PUBLISHED    SITE    INDEX    CURVES 

FOR  LAKE  STATES  TIMBER  SPECIES.  U.S.  For.  Serv.  Res.  Pap. 

Nth.  Cent.  For.  Exp.  Sta.  No.  NC-36,  pp.  9.  ( 1  7  refs.] 

Two  biological  growth  functions  were  fitted  to  published  site-index 

curves. 

56  INCREMENT.  DEVELOPMENT  AND 
STRUCTURE  OF  STANDS 

Martin,  E.  C.  1965.  GROWTH  AND  CHANGE  IN  STRUCTURE  OF 

AN   ASPEN    STAND   AFTER  A  HARVEST  CUTTING.   U.S.   For. 

Serv.  Res.  Note  Rocky  Mt.  For.  Range  Exp.  Sta.  No.  RM-45,  pp. 

[2].  1  ref. 

Data  on  increment  of  a  P.  tremuloides  plot  in  Arizona  after  a  partial 

felling. 

561  INCREMENT  IN  HEIGHT 

Embry,  R.  S.,  and  Gotteried,  G.  J.  1971.  BASAL  AREA  GROWTH 
OF  ARIZONA  MIXED  CONIFER  SPECIES.   U.S.   For.  Serv.  Res. 


Lynn,  R.  J.  1964.  A  QUICK  METHOD  OF  DETERMINING  AGl 
OF  TREMBLING  ASPEN.  For.  Chron.  40  (2),  256. 
An  increment  core  can  be  heated  over  a  candle  flame.  Bands  ofearl_ 
wood  and  darker  late  wood  can  then  be  distinguished. 


y, 


Maini,   J.  S.,  and  Coupland,  R.  T.   1964.  A  SIMPLE  TECHNIQUfc 
FOR    AGE    DETERMINATION    IN    TREMBLING    ASPEN.    For||)ii 
Chron.  40  (2),  219-20,  226.  8  refs. 
Describes  a  t&thnique  in  which  increment  cores  are  infiltrated  witi 
water  under  low  pressure  before  examination  under  low  power  ii^k 
transmitted  light. 


562  VOLUME  INCREMENT 

Schlaegel,  B.  E.  1972.  GROWTH  AND  YIELD  OF  MANAGEI 
STANDS.  In  Aspen  Symp.  Proc.  U.S.  Dep.  Agric.  For.  Serv.  Gen 
Tech.  Rep.  NC-1,  p.  109-1  12. 


iEC 
ip, 


rnl 

r 


566  YIELD  TABLES  AND  THEIR 
CONSTRUCTION 

Gregory,  R.  A.,  and  Haack,  P.  M.  1965.  GROWTH  AND  YIELD  OF 
WELL-STOCKED  ASPEN  AND  BIRCH  STANDS  IN  ALASKA.  U 
S.  For.  Serv.  Res.  Pap.  Nth.  For.  Exp.  Sta.  NOR-2,  pp.  28. 
Presents  yield  tables  for  P.  tremuloides  and  Betula  papyrifera  ir, 
interior  Alaska. 

Schlaegel,  B.  E.  1971.  GROWTH  AND  YIELD  OF  QUAKING 
ASPEN  IN  NORTH-CENTRAL  MINNESOTA.  US  For.  Serv.  Res 
Pap.  Nth.  Cent.  For.  Exp.  Sta.  NC-58,  pp.  1 1.  |  10  ref.] 
Presents  yield  tables  of  total  volume  and  merchantable  volume. 


6  FOREST  MANAGEMENT 


65  SPECIAL  BUSINESS  PROBLEMS 
OF  TIMBER-GROWING 

Bradley,  C.  P.,  and  Biltonen,  F.  E.  1972.  ECONOMIC  OPER- 
ABILITY  -  FACTORS  AFFECTING  HARVEST  AND  TRANS- 
PORT COSTS.  In  Aspen  Symp.  Proc.  U.  S.  For.  Serv.  Gen.  Tech. 
Rep.  NC-1,  p.  16-20. 


7  MARKETING  OF  FOREST  PRODUCTS. 
ECONOMICS  OF  FOREST  TRANSPORT  AND  THE  WOOD   INDUSTRIES 


72  THE  QUANTITATIVE  ASPECTS 

OF  MARKETING;  DEMAND  AND 

SUPPLY 

Leuschner,  W.  A.  1973.  AN  ECONOMETRIC  ANALYSIS  OF  THE 
WISCONSIN  ASPEN  PULPWOOD  MARKET.  Forest  Science  19  (1), 
41-46.  [E.,  8  ref.] 


Thompson,  R.  D.  1974.  THE  MARKETABILITY  OF  ASPEN.  For 
Prod.  J.  24  (12):  23-27.  [Map.] 

79  ECONOMICS  OF  THE  FOREST 
PRODUCTS  INDUSTRIES 

Leach,  H.  A.  1971.  COMPUTER  ASSESSMENT  OF  POPLAR  USI 
POTENTIAL  IN  ONTARIO.  For.  Chron.  47  (2),  67. 
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8  FOREST  PRODUCTS  AND  THEIR  UTILIZATION 


81  WOOD  AND  BARK:  STRUCTURE 
AND  PROPERTIES 

Jarr,  M.  L.,  and  Potter,  L.  D.  1974.  CHLOROPHYLLS  AND 
AROTENOIDS  IN  ASPEN  BARK  (POPULUS  TREMULOIDES). 
touthwest  Nat.  19  (2),  147-154. 

810GENERAL  INFORMATION 
ON  WOODS 

IVnonymous.  1965.  WORLD  TIMBERS.  NOS.  63-65.  Suppls.  to 
Vood  30  (11;12),  1965;  31  (1),  1966.  Each  pp.  2. 


Ijois,   P.  J.   1974.  ASPEN 
rod.  79  (10):  25-27,  80. 


THE  CINDERELLA  SPECIES.  Wood 


Jowyer,  J.  L.  1974.  AN  ANALYSIS  OF  SELECTED  PRODUC- 
nON  ALTERNATIVES  FOR  THE  UTILIZATION  OF  MINNE- 
50TA  ASPEN  -  POPULUS.  Univ.  Minn.  Agricultural  Experiment 
Jtation  Tech.  BulL  299,  23  p.  [Ref.) 

amb,  F.  M.  1967.  ASPEN  (POPULUS  TREMULOIDES]  WOOD 
i:HARACTERISTICS,  PROPERTIES,  AND  USES:  A  REVIEW  OF 
DECENT  LITERATURE.  U.  S.  For.  Serv.  Res.  Pap.  Nth.  Cent.  For. 
|ixp.  Sta.  No.  NC-13,  pp.  15.  [1  15  refs.] 

811  STRUCTURE.  IDENTIFICATION 

Vinton,  L.  L.  1970.  PREPARATION  OF  STAINED  MICROSCOPE 
SECTIONS.  Genet.  PhysioL  Note  Inst.  Paper  Chem.  No.  10,  pp.  5. 
3  refs.] 

Vinton,    L.  L.,    and    Dickey,   E.  E.    1968.   WOOD    MACERATION, 

SLIDE   PREPARATION    AND   FIBER   MEASUREMENTS.  Genet. 

?hysioI.  Note.  Inst.  Paper  Chem.,  Appleton,  Wis.  No.  6,  pp.  7.  [8 

•efs.J 

Oescribes  the  NaCl02  wood-maceration  procedure  and  the  methods 

"if  staining  fibres  and  preparing  slides. 


j  811.1 

*:hafe,  S.  C.  1974.  CELL  WALL  FORMATION  AND  'PRO- 
TECTIVE LAYER'  DEVELOPMENT  IN  THE  XYLEM  PAREN- 
:HYMA  of  trembling  aspen.  Protoplasma  80(4),  335-354. 
E.,  442  ref.  ORS) 

Tmphasis  on  the  development  of  the  protective  layer  in  ray 
oarenchyma  and  the  isotropic  layer  of  axial  ray  parenchyma  and  ray 
parenchyma  not  associated  with  vessels. 

:hafe,  S.  C,  and  Chauret,  G.  1974.  CELL  WALL  STRUCTURE  IN 
THE  XYLEM  PARENCHYMA  OF  TREMBLING  ASPEN.  Proto- 
Dlasma  80  (1/3),  129-147.  [E.,  49  ref.,  ORS| 

Examines  with  light-  and  electron-micrographs,  wall  structure  in  the 
ixial  ray  parenchyma,  and  ray  parenchyma. 

Evert,  R.  F.,  and  Kozlowski,  T.  T.  1967.  EFFECT  OF  ISOLATION 
DF  BARK  ON  CAMBIAL  ACTIVITY  AND  DEVELOPMENT  OF 
XYLEM  AND  PHLOEM  IN  TREMBLING  ASPEN.  Amer.  J.  Bot. 
54  (8),  1045-55.  [26  refs.,  O.B.D.) 

Mia,  A.J.  1972.  FINE  STRUCTURE  OF  THE  RAY  PAREN- 
CHYMA CELLS  IN  POPULUS  TREMULOIDES  IN  RELATION  TO 
SENESCENCE  AND  SEASONAL  CHANGES.  Tex.  J.  Sci.  24  (2): 
245-260.  (Ref. I 

Mia,  A.J.  1973.  FINE  STRUCTURE  OF  TYLOSIS  IN  POPULUS 
TREMULOIDES.  (Abstract).  American  Journal  of  Botany  60(4), 
10.  [E.,  OBD) 


811.2 

Bentum,  A.  L.  K.,  at  aL  1969.  DISTRIBUTION  OF  LIGNIN  IN 
NORMAL  AND  TENSION  WOOD.  Wood  Sci.  Technol.,  N.Y.  3  (3), 
218-31.  (E.g.,  29  refs.[ 

Reports  electron-microscopic  observations  after  treatment  with  HIF 
to  give  lignin  skeletons. 


Cote,  W.  A.  Jr.,  Day,  A.  C,  and  Timell,  T.  E.  1969.  A  CONTRI- 
BUTION TO  THE  ULTRASTRUCTURE  OF  TENSION  WOOD 
FIBERS.  Wood  Sci.  Technol.,  N.Y.  3  (4),  257-71.  (E.g.,  31  refs.) 

Mia,  A.J.    1968.  ORGANIZATION  OF  TENSION  WOOD  FIBERS 

IN  POPLAR  STEM.  Bi-m.  Res.  Notes.  Dep.  For.  Can.  24  (3).  24.  (4 

refs.) 

Studies  on  the  gelatinous-layer  organization  and  the  fine  structure  in 

the  fibres  of  P.  tremuloides  tension  wood. 

811.22 

Mia,  A.J.  1967.  ULTRASTRUCTURE  OF  THE  GELATINOUS 
LAYER  IN  TENSION  WOOD  FIBRES  OF  TREMBLING  ASPEN 
(POPULUS  TREMULOIDES  MICHX.).  Bi-m.  Res.  Notes  Dept.  For. 
Can.  23  (2),  13-4. 

Electron  micrograph  examination  of  sections  prepared  by  a  new 
method  showed  the  gelatinous  layer  to  be  composed  of  parallel 
longitudinally-oriented  microfibrils  with  a  random  distribution 
within  the  entire  layer. 

Mia,  A.  J.  1968.  ORGANIZATION  OF  TENSION  WOOD  FIBRES 
WITH  SPECIAL  REFERENCE  TO  THE  GELATINOUS  LAYER  IN 
POPULUS  TREMULOIDES.  Wood  Sci.  1(2),  105-15.  (48  refs. 
Smry.,  27  figs.] 

811.7 

Davis,  J.  D.,  and  Evert,  R.  F.  1965.  PHLOEM  DEVELOPMENT  IN 
POPULUS  TREMULOIDES.  Abstr.  in  Amer.  J.  Bot.  52  (6,  Part  2), 
627.  O.B.D. 

Davis,  J.  D.,  and  Evert,  R.  F.  1968.  SEASONAL  DEVELOPMENT 
OF  THE  SECONDARY  PHLOEM  IN  POPULUS  TREMULOIDES. 
Bot.  Gaz.  129  (1),  1-8.  (8  refs.,  O.B.D. [ 

Lamb,  F.  M.,  and  Marden,  R.  M.  1968.  BARK  SPECIFIC 
GRAVITIES  OF  SELECTED  MINNESOTA  TREE  SPECIES.  For. 
Prod.  J.  18  (9),  76-83.  (9  refs.) 

812  PHYSICAL  AND  MECHANICAL 
PROPERTIES 

Gerhards,  C.  C.  1964.  LIMITED  EVALUATION  OF  PHYSICAL 
AND  MECHANICAL  PROPERTIES  OF  NEPAL  ALDER  GROWN 
IN  HAWAII.  U.S.  For.  Serv.  Res.  Note  U.S.  For.  Prod.  Lab., 
Madison  No.  FPL-036,  pp.  4  +  3  tbis.,  2  sets  of  photos.  7  refs. 
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Ahlgren,  P.  A.,  Wood,  J.  R.,  and  Goring,  D.  A.  I.  1972.  THE  FIBRE 
SATURATION  POINT  OF  VARIOUS  MORPHOLOGICAL  SUB- 
DIVISIONS OF  DOUGLAS-FIR  AND  ASPEN  WOOD.  Wood 
Science  and  Technology  6  (2),  81-84.  (E.,  12  ref.| 

Bello,  E.  D.  1973.  EFFECTS  OF  TEMPERATURE  AND 
MOISTURE  CONTENT  ON  THE  TANGENTIAL  SHRINKAGE 
AND  STRESS/STRAIN  BEHAVIOUR  OF  WOOD,  AND  THEIR 
RELATION  TO  DRYING.  (Abstract.)  Dissertation  Abstracts  Inter- 
national, B  33  (10),  4615.  (E.,  Order  No.  72-33,841.  ORS) 
Shrinkage  decreased  linearly  with  increasing  m.c:  it  increased 
quadratically  with  increasing  temperature. 

Kass,  A.J.  1965.  SHRINKAGE  STRESSES  IN  EXTERNALLY 
RESTRAINED  WOOD.  For.  Prod.  J.  IS  (6),  225-32.  IS  refs. 


812.3 

Julien,  L.  M.,  Edgar,  J.  C.  and  Conder,  T.  M.  1971.  A  DENSITY- 
GRADIENT  TECHNIQUE  FOR  OBTAINING  WOOD  AND  BARK 
CHIP  DENSITY.  US  For.  Serv.  Res.  Note  Nth.  Cent.  For.  Exp.  Sta. 
NC-1  12.  pp.  4.  (6  ref.) 

Pronin,  D.,  and  Lassen,  L.  E.  1970.  EVALUATING  QUAKING 
ASPEN    OF    WISCONSIN    FOR    A    SITE-QUALITY    TO    WOOD- 
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QUALITY    RELATIONSHIP.    U.S.    For.  Serv.   Res.  Pap.  U.S.   For. 

Prod.  Lab.,  Madison  FPL-141,  pp.  8  [20  refs.) 

Specific  gravities  were  determined  from  increment  cores  extracted. 

813  WOOD  CHEMISTRY 

Comtat,  J.,  and  Joseleau,  J.  P.  1973.  (PROOF  OF  4-0-METHYL-D- 
GLUCOSE  FORM  IN  4-0-METHYL  GLUCOCURONOXYLAN 
EXTRACTED  FROM  POPULUS  TREMULOIDES  AFTER  IN  SITU 
REDUCTION.]  Cellul.  Chem.  Technol.  7  (6):  6S3-6S7.  Ref.  |F.,e.] 

Pearl,  I.  A.,  and  Beyer,  D.  L.  1964.  STUDIES  ON  THE  CHEMIS- 
TRY OF  ASPENWOOD.  XVIII  .  .  .2,6-DIMETHOXYPHENOL  IN 
ASPEN  SPENT  SULFITE  LIQUOR  OXIDATION  MIXTURES. 
Forest  Prod.  J.  14  (7):  316-318. 

813.1 

Clermont,  L.  P.  1970.  STUDY  OF  LIGNIN  FROM  STONE  CELLS 
OF  ASPEN  POPLAR  INNER  BARK.  Tappi  53  (1),  52-7.  [17  refs.] 
Three  lignin  fractions  from  the  stone  cells  of  P.  tremuloides  were 
more  heterogeneous  than  that  of  P.  tremuloides  wood  lignins. 

Larson,  K.  C.  1968.  AN  INVESTIGATION  OF  PECTIC  SUB- 
STANCE IN  THE  DEVELOPING  XYLEM  OF  POPULUS 
TREMULOIDES.  Abstr.  of  thesis,  in  Dissert.  Abstr.  28B  (10),  4031. 
[O.R.S.I 

Smith,  D.  G.,  and  Neish,  A.  C.  1964.  ALKALINE  OXIDATION  OF 
I^c-LABELLED  PROTOLIGNIN,  FORMED  FROM  CINNAMIC 
ACID  IN  SPRUCE  AND  ASPEN  TWIGS.  Phytochemistry,  Oxf. 
3  (5),  609-15.  14  refs.  O.R.S. 

A  study  of  alkaline  oxidation  without  separation  of  the  lignin  from 
other  insoluble  plant  constituents. 

Springer,  E.  L.,  and  Zoch,  L.  L.  1966.  DELIGNIFICATION  OF 
ASPEN  [POPULUS  TREMULOIDES]  WOOD  WITH  ACIDIFIED 
AQUEOUS  SOLUTIONS  OF  SULFOLANE.  Svensk  PappTidn. 
69  (16),  513-6.  [  11  refs.  [  E.e.sw.g.] .] 

Solutions  of  sulpholane  in  high  concentrations  and  high  reaction 
temperatures  were  extremely  effective  in  delignifying  Aspen  wood. 

Springer,  E.  L.,  and  Zoch,  L.  L.  1968.  HYDROLYSIS  OF  XYLAN 
IN  DIFFERENT  SPECIES  OF  HARDWOODS.  Tappi  51  (5),  214-8. 
[12  refs.  I 

Wang,  P.  Y.,  Boll<er,  H.  L.,  and  Purves,  C.  B.  1967.  URONIC  ACID 
ESTER  GROUPS  IN  SOME  SOFTWOODS  AND  HARDWOODS. 
Tappi  SO  (3),  123-4.  [9  refs.] 

Wolter,  K.  E.,  Harkin,  J.  M.,  and  Kirk,  T.  K.  1974.  GUAIACYL 
LIGNIN  ASSOCIATED  WITH  VESSELS  IN  ASPEN  CALLUS 
CULTURES.  Physiologia  Plantarum  31  (2),  140-143.  [E.,  27  ref.] 
Lignin  from  cultures  of  P.  tremuloides  tissue  is  exclusively  of  the 
guaiacyl  type  normally  associated  with  gymnosperms. 

Zimbo,  M.  1966.  DEGREE  OF  BRANCHING  OF  A  HARDWOOD 
XYLAN  FROM  TREMBLING  ASPEN  (POPULUS  TREMULOIDES 
MICHX.).  Abstr.  of  thesis,  in  For.  Prod.  J.  16(11),  55.  (State 
University,  Syracuse,  N.Y.] 

Zinbo,  M.,  and  Timell,  T.  E.  1965.  THE  DEGREE  OF  BRANCH- 
ING OF  HARDWOOD  XYLANS.  Svensk  PappTidn.  68  (19), 
647-62.  77  refs.  (E.e.sw.g.)  P.R. 

Gives  detailed  results  of  a  study  on  wood  from  mature  trees  of  P. 
tremidoides. 


813.2 


Abramovitch,    R.  A.,    and    Koleoso,   O.  A.    1966.    SOME   STEAM- 
VOLATILE      COMPONENTS      OF     THE      [BENZENE]      EX- 
TRACTIVES  FROM    POPULUS  TREMULOIDES   HEARTWOOD. 
Canad.  J.  Chem.  44  (23),  29  13-5.  [4  refs.  O.R.S.I 
None  of  the  compounds  isolated  had  been  found  in  earlier  studies. 

Barton,  G.  M.,  and  Wall,  R.  E.  1968.  THE  OCCURRENCE  OF 
3-HYDROXYFLAVANONES  IN  ASPEN  BRANCH  STUBS.  Bi-m. 
Res.  Notes,  Ottawa  24  (6),  49.  (5  refs.] 


813.4 

Fung,  D.  P.,  and  Ripley,  R.  A.  1970.  THE  PYROLYSIS  OF  ASPE 
AND  BLACK  SPRUCE  LIGNINS.  Bi-m.  Res.  Notes  26  (2),  12.  [ 
refs.] 

Ripley,  R.  A.,  and  Fung,  D.  P.  C.  1971.  FLASH  PYROLYSIS  O 
ASPEN  AND  BLACK  SPRUCE  LIGNINS  -  THE  EFFECT  O 
INORGANIC  SALTS.  Wood  Sci.  4  (1),  25-31.  (22  refs.] 

815  EFFECT  OF  GROWTH  FACTORS 
ON  STRUCTURE  AND  PROPERTIES 
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USDA  Forest  Service.  1972.  PROCEEDINGS  OF  THE  SYMPC 
SIUM  ON  THE  EFFECT  OF  GROWTH  ACCELERATION  ON  TH 
PROPERTIES  OF  WOOD,  JOINTLY  SPONSORED  BY  THE  U 
FOREST  PRODUCTS  LABORATORY  AND  THE  API/TAPl 
RESEARCH  LIAISON  COMMITTEE  TO  FPL  [AND]  HELD  NONJ  jo 
10-11,  1971  JAT]  MADISON,  WIS.  U.S.  Forest  Products  Labor 
tory,  Madison,  pp.  ca.  250.  [Many  ref.] 
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82  COIMVERSION.  SHAPING, 
ASSEMBLY  AND  FINISHING  OF 

WOOD:  GENERAL  ^^ 

Peters,    C.  C,    Mergen,    A.  F.,    and   Panzer,  H.  R.    1969.   SLICIN   B 
WOOD  ONE-INCH  THICK:  FOUR  TYPES  OF  PRESSURE  BAR: 
Forest  Prod.  J.  19  (7):  47-52. 


821  BARKING  i 

Peters,  C.  C.  1968.  MULTIPLE-FLITCH  METHOD  FOR  THIC 
SLICING.  Forest  Prod.  J.  18  (9):  82-83. 

Erickson,  J.  R.  1971.  BARK-CHIP  SEGREGATION:  KEY  T 
WHOLE-TREE  UTILIZATION.  For.  Prod.  J.  2  1  (9),  1  10-3.  [6  ref 
Discusses  various  methods  of  segregating  bark  from  chips.  In  ot\ 
study,  100%  segregation  of  Aspen  bark  was  obtained.  Combinatioi 
of  several  methods  may  be  needed  in  practice. 

Erickson,  J.  R.  1972.  THE  STATUS  OF  METHODS  FOR  V>i 
BARKING  WOOD  CHIPS.  Tappi  55  (8),  1216-1220.  [E.,  15  ref.] 
Reviews  the  merits  of  barking  by  air-flotation,  liquid-mediuri 
flotation  and  compression  methods,  and  of  mechanical  treatmen 
complementary  to  these  methods. 


Hass,  B.  R.,  and  Kremers,  R.  E.  1964.  LOOSENING  BARK  FROI 
PULPWOOD  WITH  DILUTE  ACIDS.  Tappi  47  (11),  726-8.  5  ref 
Bark  of  disks  from  saplings  or  branches  peeled  satisfactorily  afti 
treatment  with  2o  N  H2SOS  or  0-5-2-0  N  HO,  H2SO4,  oxalic 
sulphamidic  acid,  at  room  temperature  for  4-44  hr. 

Mattson,  J.  A.  1974.  COMPRESSION  DEBARKING  OF  STORE 
WOOD  CHIPS.  USDA  Forest  Service  Research  Note,  North  Centr| 
Forest  Experiment  Station  NC-161,  4  pp.  (E.,  5  ref.J 
Reports  tests  with  a  compression  method  of  removing  bark  fro\ 
chips  of  P.  tremuloides  (boles)  and  Pinus  b'anksiana  (whole  stem\ 
that  had  been  chipped  with  bark  on  and  stored  for  a  year. 

822  SAWS  AND  SAWING 

(DESCRIPTION  AND  INVESTIGATIONS 

OF  INDIVIDUAL  MACHINES  AND 

THEIR  FUNCTIONS) 

Hill,  F.  J.  1972.  AN  ECONOMIC  EVALUATION  OF  CHIPPER 
CANTER  ASPEN  PRODUCTION.  [Abstract.]  Dissertation  Al 
stracts  International,  B.  33(5):  1889-1890.  (E.,  ORS,  Order  Nil 
72-27,  759.] 

Describes  the  development  of  a  model  which  simulates  productic 
and  evaluates  the  economics  of  chipper/canter  headrig  sawmills  I 
converting  data  on  inputs  of  logs  of  P.  tremuloides  into  outputs 
lumber,  chips  and  sawdust. 

Robichaud,  Y.,  Petro,  F.  J.,  and  Kingsley,  M.  C.  S.  1974.  ASPE:! 
LUMBER  AND  DIMENSION  STOCK  RECOVERY  IN  RELATIO: 
TO  SAWING  PATTERN.  Forest  Products  Journal  24  (3):  26-3* 
[E.,  3  ref.] 

Thompson,   R.  D.    1972.   ASPEN   STUDS   PRODUCED   ON  CHIl 
PING  HEADRIG.  Forest  Industries  99,  60-62.  [E.,  4  ref.,  NLL  ] 
Results  are   encouraging,    though   further  experience  is  necesstu 
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efore  firm  decisions  can  be  made  on  the  feasibility  of  using  the 
'hip-N-Saw  for  the  production  of  Aspen  studs. 


823  PLANING,  CUTTING  OF 
MOULDINGS.  CHILSELLING, 
MORTISING  AND  TENONING. 
BORING.  TURNING 

LTOla,  R.  A.  1971.  CROSSCUT  SHEARING  OF  ROUNDWOOD 
lOLTS.  USDA  Forest  Service  Research  Paper,  North  Central  Forest 
Experiment  Station  NC-68,  20  pp.  [E.,  14  ref.] 

describes  a  study  on  frozen  and  unfrozen  logs,  comparing  various 
ypes  of  shear  blade  and  anvil. 

I  823.1 

Itewart,  H.  A.  1971.  CROSS-GRAIN  KNIFE  PLANING  IM- 
ROVES  SURFACE  QUALITY  AND  UTILIZATION  OF  ASPEN. 
'JS  Forest  Service  Research  Note,  North  Central  Forest  Experiment 
;tation  NC-127,  4  pp.  [E.,  3  ref.) 

I  825  CLEAVING.  ADZING. 

MECHANICAL  COMMINUTION 

■rickson,  J.  R.  1968.  BARK  SEPARATION  DURING  CHIPPING 
YITH  A  PARALLEL  KNIFE  CHIPPER.  U.S.  For.  Serv.  Res.  Note 
Jth.  Cent.  For.  Exp.  Sta.  NC-54,  pp.  3.  [6  refs.) 

Shipping  in  the  woods  and  segregating  the  bark  would  permit 
itilization  of  crooked  tops,  limbs  etc.  that  are  present  uneconomic 
o  harvest.  With  suitable  'after-chipping'  bark-removal  methods, 
emote  chipping  could  be  a  means  of  a  larger  supply  of  pulpwood. 

ulien,  L.  M.,  Edgar,  J.  C,  and  Conder,  T.  M.  1972.  SEGRE- 
JATION  OF  ASPEN,  BALSAM,  AND  SPRUCE  WOOD  AND 
JARK  CHIPS  BASED  ON  DENSITY  DIFFERENCES.  Forest 
'roducts  Journal  22  (6):  56-59.  |E.,  9  refs.] 

'^/je  density-gradient  technique  was  used  to  measure  the  density  of 
•hips.  At  equal  moisture  contents,  the  densities  of  bark  chips  of  P. 
remuloides,  Abies  balsamea  and  Picea  glauca  were  greater  than 
hose  of  the  corresponding  wood  chips.  Bark  and  wood  chips  were 
'ffectively  segregated  by  soaking  the  green,  air-dried  or  oven-dried 
Jhips  for  0-72  h ours. 


ituros,  J.  A.  1972.  DETERMINING  THE  TERMINAL  VELOCITY 
DF  WOOD  AND  BARK  CHIPS.  US  Forest  Service  Research  Note, 
^orth  Central  Forest  Experiment  Station  NC-131,  4  pp.  [E.,  7  ref.] 
Significant  differences  in  the  values  for  wood  and  bark  indicate  that 
\nr  flotation  is  a  promising  method  of  separation. 


\  825.71 

Mattson,  J.  A.  1974.  BENEFICIATION  OF  COMPRESSION  DE- 
IBARKED  WOOD  CHIPS.  USDA  For.  Serv.  Res.  Note.  North  Cent. 
^For.  Exp.  Stn.  NC-180,  4  p. 

83  TIMBER  MANUFACTURING 
INDUSTRIES  AND  PRODUCTS 

832  MILLS,  THEIR  FUNCTIONS 
AND  PRODUCTS 

832.1 

'Bailey,  G.  R.  1973.  ASPEN:  FRAMING  LUMBER  YIELDS  HIGH, 
BUT  DRYING  A  PROBLEM.  Canadian  Forest   Industries  93(12), 

43-49.  jE.,  3  ref.,  NLL| 
Yields   of  good-quality  lumber  were  high,    but  only    78%  of  the 

inumber  of  pieces  kiln-dried  after  8  weeks  of  air  drying  in  summer 

)had  moisure  contents  of{  1 9%. 

I 

Bailey,  G.  R.  1973.  LUMBER  GRADE  RECOVERY  FROM 
STRAIGHT  ASPEN  LOGS.  Forest  Products  Journal  23  (4),  47-54. 

)[E.,  4  ref.  I 

I 

I  832.2 

Bulgrin,  E.  H.,  McDonald,  K.  A.,  and  Vaughan,  C.  L.  1966. 
VENEER  YIELDS  FROM  LAKE  STATES  QUAKING  ASPEN.  U.S. 


For.  Serv.  Res.  Pap.  U.S.  For.  Prod.  Lab.,  Madison  FPL59,  pp.  7.  [  1 
ref.] 

Feihl,  O.,  and  Godin,  V.  1966.  VENEER  AND  PLYWOOD  FROM 

ASPEN    POPLAR.   PubL   Dep.   For.  Can.  No.   1157,  pp.  6   [4  refs. 

[E.e.f.|.| 

Results  show  that  it  can  be  cut  without  heat  treatment. 

Koch,  C.  B.  1966.  EFFECT  OF  COMPRESSION  ON  MOISTURE 
CONTENT  AND  SORPTION  HYSTERESIS  OF  ASPEN  (POPULUS 
TREMULOIDES]  PLYWOOD.  For.  Prod.  J.  16(10),  57-60.  [2 
refs. ) 

Seven-ply  specimens  were  compressed  for  1  or  10  hr.  to  thickness 
down  to  45%  of  the  original. 

834  SHINGLES.  COOPERAGE. 

PACKING  CONTAINERS. 
(MANUFACTURE  AND  USE) 

Stern,  E.G.  1974.  DESIGN  OF  PALLET  DECKBOARD- 
STRINGER  JOINTS.  PART  1:  ASPEN-PALLET  JOINTS  AND 
ASPEN  PALLETS.  [Bulletin],  Wood  Research  and  Wood  Con- 
struction Laboratory,  Virginia  Polytechnic  Institute  and  State 
University  No.  126,  47  pp.  [E.,  7  ref.] 

Wood  was  tested  for  suitability  for  pallets  and  various  types  of 
stringer  joints. 

839MISCELLANOUS 


Heaney,  D.  P.,  and   Bender,   F.    1970.  THE  FEEDING  VALUE  OF 

STEAMED  ASPEN  FOR  SHEEP.  For.  Prod.  J.  20(9),  98-102.  [18 

refs.) 

Results  of  a  fattening  trial  with  rations  containing  ca.  45%  wood 

indicate   that  this  product  can   replace  hay  completely  in  mixed, 

finishing-type  diets. 

Heaney,  D.  P.,  Bender,  F.,  and  Lister,  E.  1973.  USE  OF  STEAMED 
ASPEN  POPLAR  IN  A  FINISHING  RATION  FOR  HOLSTEIN 
STEERS.  Can.  J.  Anim.  Sci.  53  (4):  739-740. 

84  PRESERVATION  AND  OTHER 

TREATMENTS  TO  IMPROVE  THE 

PROPERTIES  OF  WOOD. 

DAMAGING  INFLUENCES 

841  WOOD  PRESERVATION 


Behr,    E.  A.     1964.    PRESERVATIVE 
WITH  DRY  CHEMICALS.  For.  Prod.  J. 


TREATMENT 
14  (1  1),  51  1-5. 


OF    POSTS 
10  refs. 


Krzyzewski,  J.  1964.  AN  EASY  WAY  TO  PRESERVE  FENCE- 
POSTS  BY  SAP  DISPLACEMENT.  Publ.  Dep.  For.  Can.  No.  1076, 
pp.  10.  (E.e.f.) 

Suggestions  are  made  for  subsequent  slow  drying  (to  help  fix  the 
preservative)  which,  if  properly  followed,  should  give  a  service  life 
of  10-15  years  vs.  3-6  years  for  untreated  posts. 

842  TREATMENTS  TO  IMPROVE  THE  RESISTANCE 
OF  WOOD  TO  PHYSICAL 
AND  CHEMICAL  AGENCIES 
Beall,   F.  C.    1972.    DIMENSIONAL   STABILIZATION   OF  WOOD 
WITH    DIMETHYL   SULFONE   AT    25°  C.   Wood  and   Fiber  4  (1) 
49-53  jE.,  5  ref.] 

With  a  saturated  solution,  a  50%o  reduction  in  volumetric  shrinkage 
was  obtained,  and  nearly  80%  of  the  shrinkage  occurred  between 
100%,  and  70'%  r.h. 

Beall  F.  C,  Witt,  A.  E.,  and  Bosco,  L.  R.  1973.  HARDNESS  AND 
HARDNESS  MODULUS  OF  WOOD-POLYMER  COMPOSITES. 
F'orest  Products  Journal  23  (1)  56-60  |E.,  3  ref.] 

843  FIREPROOFING  AND  FIRE  RESISTANCE 

Arsenault,  R.  D.  1964.  FIRE-RETARDANT  PARTICLE  BOARD 
FROM  TREATED  FLAKES.  For.  Prod.  J.  14(1),  (33-9).  10  refs. 
Aspen  boards  made  from  Jlakcs  soaked  in  D  :  P,  an  equimolar 
solution  of  dicyandiamide  and  HJPO4,  combined  good  flame  and 
glow  resistance  with  only  slight  loss  of  internal  bond  and  bending 
strength. 
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844  ATTACK  BY  PLANT  ORGANISMS 
844.1 

Stranks,  D.  W.  1968.  GROWTH  OF  AUREOBASIDIUM  PUL- 
LULANS  ON  BALL-MILLED  ASPEN.  Bi-m.  Res.  Notes  Dap.  For. 
Can.  24  (2),  (17-8).  [Srefs.] 

The  growth  on  wood  of  the  fungus  was  chiefly  at  the  expense  of 
wood  hemicellulose  or  the  O-acetyl-4-O-methyl-glucurone-xylan 
fraction,  which  comprises  24%  of  Aspen  wood  weight. 

844.2 

MerrUl,  W.,  French,  D.  W.,  and  Wood,  F.  A.  1964.  DECAY  OF 
WOOD   BY   SPECIES  OF  THE  XYLARIACEAE.  Phytopathology 

54  (1),  (56-8).  4  refs. 

Merrill,  W.  1965.  DECAY  OF  WOOD  BY  DIKARYOTIC,  MONO- 
KARYOTIC,  AND  ILLEGITIMATE  HETEROKARYOTIC 
ISOLATES  OF  TRAMETES  HISPIDA.  Abstr.  in  Phytopathology 

55  (2),  (130). 

In  general,  monokaryotic  isolates  caused  the  greatest  weight  losses. 

Merrill,  W.,  and  French,  D.  W.  1964.  PARTICLE  SIZE  ALTERS 
CELLULOSE  YIELD  IN  WOOD  DECAYED  BY  LENZITES 
TRABEA.  For.  Prod.  J.  14  (S),  (228).  3  refs. 

Merrill,  W.,  and  French,  D.  W.  1966.  DECAY  IN  WOOD  AND 
WOOD  FIBER  PRODUCTS  BY  SPOROTRICHUM  PRUINOSUM. 
Mycologia  5  8  (4),  (592-6).  [10  refs.  O.R.S.) 

845  ATTACK  BY  ANIMALS 
845.3 

Matsumura,  F.,  Tai,  A.,  and  Coppel,  H.  C.  1969.  TERMITE 
TRAIL-FOLLOWING  SUBSTANCE,  ISOLATION  AND  PURI- 
FICATION FROM  RETICULITERMES  VIRGINICUS  AND 
FUNGUS-INFECTED  WOOD.  J.  econ.  Ent.  62(3),  (599-603).  [6 
refs.] 

Chromatographic  and  spectroscopic  tests  proved  that  the  termite 
attractant  in  wood  (P.  tremuloides)  rotted  by  Lenzites  trabea  is 
identical  with  the  termites'  own  trail-following  substance. 

847  DRYING  (SEASONING) 

Chow,  S.-Z.  1971.  DETERMINING  VENEER  SURFACE  IN- 
ACTIVATION  BY  A  REFLECTANCE  COLORIMETER.  For.  Prod. 
J.  21  (2),  (19-24).  [3  refs.] 

Colour  changes  occurring  in  veneers  during  high-temperature  drying 
were  correlated  with  a  decline  in  shear  strength  of  plywood  made 
from  them. 

Danielson,  C.  W.  1972.  REGIONAL  ACTIVITIES  AND  DRYING 
PROBLEMS  IN  THE  WISCONSIN-MICHIGAN  WOOD  SEASON- 
ING ASSOCIATION  AREA.  Forest  Prod.  J.  22  (7):  1  7-19. 

Erickson,  R.,  and  Demaree,  L.  1972.  THE  DRYING  OF  PRE- 
DRILLED  ASPEN  LUMBER.  Forest  Prod.  J.  22  (1 1):  48-50. 

Hann,  R.  A.  1966.  AN  INVESTIGATION  OF  THE  DRYING  OF 
WOOD  AT  TEMPERATURES  ABOVE  100  DEGREES  CENTI- 
GRADE. Abstr.  of  thesis,  in  Dissert.  Abstr.  26  (8),  (4146-7). 
[O.R.S.] 

Aspen  generally  dried  without  defects,  though  there  was  occasional 
collapse  in  the  'wet  zone'  between  heartwood  and  sapwood. 

Huffman,  D.  R.  1972.  KILN-DRYING  ASPEN  STUDS.  Forest 
Products  Journal  22  (10)  21-23  (E.,  5  ref.J 

None  of  the  methods  was  satisfactory  for  lumber  containing 
wet  wood. 


Mackay,  J.  F.  G.  1974.  HIGH-TEMPERATURE  KILN-DRYING  OF 
NORTHERN  ASPEN  2-  by  4-INCH  LIGHT  FRAMING  LUMBER. 
Forest  Products  Journal  24  (10)  32-35  [E.,  3  ref.] 

848  TIMBERYARD  PRACTICE.  HANDLING  AND 
STORAGE  OF  TIMBER 

Erskine,  W.  C,  and  Galganski,  R.  T.  1967.  EFFECTS  OF  OUT- 
DOOR STORAGE  IN  CHIP  FORM  ON  NORTHERN  ASPEN 
PULPED  BY  THE  SULPHITE  PROCESS.  Tappi  50  (10),  (477-82). 
[10  refs.] 


Feist,  W.  C,  Hajny,  G.  J.,  and  Springer,  E.  L.   1973.  EFFECT  OF    >^ 
STORING    GREEN    WOOD    CHIPS    AT   ELEVATED  TEMPERA- 
TURES. Tappi  56  (8)  91-95  [E.,  16  ref.] 
A  study  on  the  effects  of  heat  on  wood  properties  and  on  pulpM>i^ 
prepared  from   green    wood  stored   outdoors   in   large   chip  piles 
showed  that  degradation  of  the  wood  occurred  after  only  3  months 
storage. 

Feist,    W.  C,    Springer,     E.  L.,    and     Hajny,     G.J.     1973.    SPON- 
TANEOUS HEATING   IN    PILED  WOOD   CHIPS   -   CONTRIBU- 
TION OF  BACTERIA.  Tappi  56  (4)  148-151  (E.,  21  ref.] 
Large  numbers  of  aerobic  bacteria  were  found  during  the  initial  and 
the  second  heating  stages  in  6-month  storage  experiments. 

Springer,  E.  L.,  Feist,  W.  C,  Zoch,  L.  L.,  Jr.,  and  Hajny,  G.  J.  1973.||)isi 
EVALUATION  OF  CHEMICALS  FOR  PRESERVING  WOODJ  III 
CHIPS  USING  PILE  SIMULATORS.  Tappi  5  6(6)  125-128  [E.,  6; 
ref.) 


85  "GRADING"  OF  WOOD  AND  WOOD 
PRODUCTS 

852  DETECTION,  RECOGNITION  AND  ASSESSMENT 
OF  INJURIES  AND  DEFECTS 

Embry,  R.S.,  and  Gollfried,  G.J.  1971.  FREQUENCY  OF  S' 
FEATURES  AFFECTING  (TIMBER]  QUALITY  IN  ARIZONA, 
MIXED  CONIFERS.  U.S.  For.  Serv.  Res.  Pap.  Rocky  Mt.  For., 
Range  Exp.  Sta.  RM-70,  pp.  19.  [2  ref.] 

Haygreen,  J.  G.,  and  Wang,  S.-S.  1966.  SOME  MECHANICAL 
PROPERTIES  OF  ASPEN  WETWOOD.  For.  Prod.  J.  16(9), 
(118-9).  [1  ref.]  [ 

The  moisture  content  of  wetwood  was  ca.  50%  higher  than  that  oj 
radially  or  laterally  adjoining  normal  sapwood,  and  its  density,, 
dimensional  stability,  strength  properties  and  elasticity  were  lower.i 

Hill,  F.  J.,  Bowyer,  J.  L.,  and  Haygreen,  J.  G.  1971.  THE  SIZE  AND 
QUALITY  OF  WOODSRUN  ASPEN  BOLTWOOD  IN  NORTHERN 
MINNESOTA.  Minn.  For.  Res.  Note  No.  230,  pp.  4.  \ 

Hook,  D.  D.,  and  Sucoff,  E.  [I.].  1966.  PREDICTING  DIS- 
COLORATION IN  WOOD  OF  QUAKING  ASPEN.  Minn.  For.  Note 
No.  169,  pp.  [2].  [9  refs.) 

Dark  wood  in  P.  tremuloides  is  associated  with  decay,  woundS\ 
penetrating  through  the  bark  into  the  xylem,  and  branch/stem 
intersections. 

Knutson,  D.  M.  1969.  WETWOOD  IN  TREMBLING  ASPEN 
(POPULUS  TREMULOIDES  MICHX.).  Abstr.  of  thesis,  in  Dissert. 
Abstr.  int.  1969  30B  (2),  (455-6).  [Order  No.  69-1 1,417.] 
Wetwood  is  a  physiological  disease  of  sapwood,  initiated  by  living 
cells  as  a  response  to  irritation,  by  the  production  of  tyloses  and 
gums,  the  consequent  accumulation  of  mineral  salts,  and  the 
development  of  high  moisture  content  and  pH. 

Nekrasova,  G.N.    1967.   [ANATOMICAL  AND  HISTOCHEMICAL 

FEATURES    OF    FALSE    HEART    IN    ASPEN.]     In    Materialy    k 

naucno-tehniceskoj  konferencii  (Maj   1967  goda).  Lesotehniceskaja 

Akademija,  Leningrad,  pp.  32-5.  [11  refs.  [Ru.e.].] 

Gives    notes    on     the    various    kinds    of   false    heart.     Only    the 

cinnamon-brown  and  rusty  false  hearts  have  a  pathological  (fungal) 

origin. 

852.1 

Sucoff,  E.,  Ratsch,  H.,  and  Hook,  D.  D.  1967.  EARLY  DEVELOP- 
MENT OF  WOUND-INITIATED  DISCOLORATION  IN  POPULUS 
TREMULOIDES.  Canad.  J.  Bot.  45  (5),  (649-56  -H  8  photos).  [12 
refs.  [E.e.f.].] 
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86  PULP  INDUSTRIES 

861  PULP  AND  PAPER  MANUFACTURE.  TEXTILE 
AND  OTHER  CELLULOSE  DERIVATIVES 

Allan,  R.  S.,  Skeet,  C.  W.,  and  Forgacs,  O.  L.  1968.  REFINER 
GROUNDWOOD  FROM  DECIDUOUS  SPECIES.  Pulp  Paper  Mag. 
Can.  69  (18,  Sept.  20),  (74-80).  [8  refs.] 

77je  feasibility  of  producing  new  sprint -grade  mechanical  and  chemi- 
mechanical  pulps  from  Canadian  hardwoods  is  discussed. 


192 


ella,  I.E.,  and  Hunt,  K.  1973.  KRAFT  PULPING  OF  YOUNG 
REMBLING  ASPEN  FROM  MANITOBA.  Canadian  Journal  of 
crest  Research  3  (3)  359-366  (E.f.,  2  3  ref.] 

Tie  quality  and  yield  of  pulp  from  7-,  13-  and  22-year-old  trees  of 
.  tremuloides  are  almost  the  same,  and  are  comparable  to  those  of 
ommercial  hardwood  I  softwood  pulp. 

enson,  M.  K.,  and  Feckham,  J.  R.  1968.  PRELIMINARY  OB- 
ERVATIONS  ON  A  BARK  AND  WOOD-CHIP  SEPARATION 
ROCEDURE  FOR  ASPEN.  Genet.  Physiol.  Note  Inst.  Paper 
hem.,  Appleton,  Wis.  No.  2,  pp.  7.  (8  refs.| 

K  flotation  method  of  separating  bark  and  wood  from  P. 
'emuloides  chips  is  described. 

hase,  A.  J.,  Hyland,  F.,  and  Young,  H.  E.  1971.  PUCKERBRUSH 
ULPING  STUDIES.  Technical  Bulletin,  Life  Sciences  and  Agri- 
lilture  Experiment  Station,  University  of  Maine,  Orono  No.  49,  pp. 
4.  (13  ref.  I 

eports  encouraging  results  of  tests  to  determine  whether  accept- 
ble  sulphate  pulps  could  be  produced  from  'puckerbrush  '. 

lermont,  L.  P.  1970.  DELIGNIFICATION  OF  ASPEN  WOOD 
'ITH  AQUEOUS  SULFOLANE  SOLUTIONS.  Tappi  53(12), 
J243-5).  [8  refs.l 

eports  the  efficient  delignification  of  Aspen  wood  by  cooking  in 
queous  'sulfolane'  (tetramethylene-sulphone )  solutions. 

inspahr,  D.  W.,  Peckham,  J.  R.,  and  Benson,  M.  K.  1970.  FIBER 
WD  PULP  PROPERTIES  OF  TRIPLOID  AND  TRIPLOID 
.YBRID  ASPEN.  Tappi  53  (10),  (1853-6).  [17  refs.] 


;ardner,  H.  S.,  and  Einspahr,  D.  W.  1964.  REPRODUCIBILITY  OF 
IICROPULPING  WOOD  SAMPLES.  Tappi  47  (7),  (432-4).  6  refs. 

lunt,  K.,  and  Keays,  J.  L.  1973.  KRAFT  PULPING  OF 
■REMBLING  ASPEN  TOPS  AND  BRANCHES.  Canadian  Journal 
f  Forest  Research  3  (4)  S 35-542  (E.f.,  24  ref.] 

Inmerchantable  tops  and  branches  of  P.  tremuloides  with  and 
lithout  bark,  gave  unbleached  sulphate  pulps  with  greater  per- 
langanate  numbers  and  screen  rejects  than  pulps  from  cor- 
?sponding  boles  when  cooked  by  the  same  schedule. 

lunt,  K.,  and  Keays,  J.  L.  1973.  SHORT-ROTATION 
■REMBLING  ASPEN  TREES  (POPULUS  TREMULOIDES 
IICHX.)  FOR  KRAFT  PULP.  Canadian  Journal  of  Forest  Research 
',  180-184  (E.f.,  17  ref.] 

Leays,  J.  L.   1967.   THE  USE  OF  TREMBLING  ASPEN   IN  PULP 
I'.ND    PAPER    MANUFACTURE.    Inform.    Rep.    For.    Prod.    Lab., 
I'ancouver  No.  VP-X-18,  pp.  18  [1  gph.  (1  ref.  P.R.].] 
'^he    most  promising   uses   appear    to    be    in    the    manufacture  of 

ewsprint  and  'market  kraft'  composed  of  P.  tremuloides  and  any 

vailable  coniferous  species. 

iCeays,  J.  L.  1968.  PRESENT  AND  FUTURE  USE  OF  ASPEN  IN 
ULPING.  Inform.  Rep.  For.  Prod.  Lab.,  Vancouver  No.  VP-X-36, 
p.  18.  (  1  ref.  P.R.) 

[spen  at  present  provides  5%  of  world  production,  but  massive 
ncrease  in  demand  is  predicted  especially  for  mechanical,  kraft, 
emichemical  and  dissolving-grade  pulps. 

,eask,  R.  A.  1968.  CHEMIMECHANICAL  PULPS  FROM  HARD- 
V'OODS.  Tappi  51  (12),  (1 17A-120A).  (3  refs.] 

■immonds,  F.  A.,  and  Hyttinen,  A.  1964.  TWO-STAGE  NON- 
:HL0RINATI0N  bleaching  of  several  HARDWOOD 
JEUTRAL  SULFITE  SEMICHEMICAL  PULPS.  U.S.  For.  Serv. 
ies.  Note  U.S.  For.  Prod.  Lab.,  Madison  No.  FPL-043,  pp.  5  +  6 
bis. 

ipringer,  A.  M.,  and  Thompson,  N.  S.  1971.  A  MATHEMATICAL 
10DEL  FOR  THE  RATE  OF  EXTRACTION  OF  XYLAN  FROM 
/GOD  CHIPS  (OF  POPULUS  TREMULOIDES  WITH  KRAFT 
COKING  LIQUOR.)  Pap.  ja  Puu  53  (9),  (499-510).  (E.fin.,  2  ref. 
R] 

Ipringer,  E.  L.,  and  Zoch,  L.  L.,  Jr.  1971.  DELIGNIFYING  ASPEN 
VOOD  WITH  AQUEOUS  XYLENESULFONIC  ACID  AT  100°  C. 
appi  54  (12),  (2059-60).  (3  ref.] 

leports  promising  results  of  a  procedure  for  delignifying  P. 
remuloides  wood  with  solutions  of  pure  xylenesulphonic  acid. 


Thompson,  N.  S.,  and  Kaushnen,  O.  A.  1970.  MODIFICATION  OF 
THE  PHYSICAL  PROPERTIES  OF  TRACHOIDS  AND  PULPS 
PREPARED  FROM  CONIFEROUS  CHLORITE  HOLO- 
CELLULOSE.  Tappi  53  (8),  (1502-6).  (25  refs.) 

861.1 

Arola,  R.A.  1974.  COMPARISON  OF  WET  AND  OVENDRY 
ANALYSES  OF  C0MPRE;SSI0N  DEBARKING  TESTS  ON  WOOD 
CHIPS.  USD  A  For.  Serv.  Res.  Note  NC-178,  4  p.  North  Cent.  For. 
Exp.  Stn.,  St.  Paul,  Minn. 

Hatton,  J.  V.  1973.  DEVELOPMENT  OF  YIELD  PREDUCTION 
EQUATIONS  IN  KRAFT  PULPING.  Tappi  56  (7);  97-100.  Ref. 

Hatton,  J.  v.,  and  Hejjas,  J.  1972.  EFFECTS  OF  TIME,  TEMPERA- 
TURE AND  EFFECTIVE  ALKALI  IN  KRAFT  PULPING  OF 
TREMBLING  ASPEN  (POPULUS  TREMULOIDES  MICHX.)  Pulp 
Pap.  Mag.  Can.  73  (9):  74-78.  Ref. 

861.12 

Nicholls,  G.  A.,  Peckham,  J.  R.,  and  Van  Drunen,  V.  J.  1972.  SOME 
EFFECTS  OF  AN  ALKYLPEROXIDE  IN  HIGH-YIELD  PULPING 
OF  ASPEN.  Tappi  55  (9):  1369-1376.  Ref. 

862  COMPOSITE  MATERIALS  MADE  WHOLLY 

OR  PARTLY  OF  WOODY  MATTER 

Bonner,  L.  D.  1966.  FLAKEBOARD  PRODUCED  FROM  POLY- 
ETHYLENE GLYCOL  TREATED  (ASPEN)  FLAKES.  Abstr.  of 
thesis,  in  For.  Prod.  J.  16  (12),  (48). 

Gertjejansen,  R.  1969.  WET  PROCESS  HARDBOARDS  FROM 
ASPEN  SAPWOOD  AND  DISCOLORED  HEARTWOOD.  For.  Prod. 
J.  19  (9),  (103-7).  (5refs. ) 

The  characteristics  of  discoloured  heartwood,  often  comprising 
30-60%  of  the  stem  volume,  are  described.  Hardboards  made  from 
refiner  groundwood  pulps  showed  the  sapwood  boards  to  have 
higher  strength  but  lower  dimensional  stability  in  thickness. 

Gertjejansen,  R.,  and  Haygreen,  J.  1973.  THE  EFFECT  OF  ASPEN 
BARK  FROM  BUTT  AND  UPPER  LOGS  ON  THE  PHYSICAL 
PROPERTIES  OF  WAFER-TYPE  AND  FLAKE-TYPE  PARTICLE- 
BOARDS.  Forest  Products  Journal  23  (9)  66-71  (E.,  2  ref.] 

Gertjejansen,  R.,  Hyvarinen,  M.  (Hyvarinen,  M.J.],  Haygreen,  J., 
and  French,  D.  1973.  PHYSICAL  PROPERTIES  OF  PHENOLIC 
BONDED  WAFER-TYPE  PARTICLEBOARD  FROM  MIXTURES 
OF  ASPEN,  PAPER  BIRCH,  AND  TAMARACK.  Forest  Products 
Journal  23  (6)  24-28  [E.,  2  ref.] 

Gertjejansen,  R.O.,  Haygreen,  J.  G.,  and  French,  D.  W.  1972. 
PARTICLEBOARD  FROM  ASPEN  FLAKES  AND  SUNFLOWER 
HULLS.  Tech.  Bull  No.  290,  Forestry  Series  10,  Univ.  of  Minn.  Agr. 
Exp.  Sta. 

Sinclair,  G.  D.,  and  Dymond,  D.  K.  1968.  HARDBOARDS  FROM 
POPLAR  WOOD.  Tappi  5  1  (9),  (108A-1 1  1  A).  (12  refs.) 

Stayton,  C.  L.,  et  al.  1971.  ASPEN  AND  PAPER  BIRCH  MIX- 
TURES AS  RAW  MATERIAL  FOR  PARTICLE  BOARD.  For. 
Prod.  J.  21  (12),  (29-30).  (8  ref.] 

Strength  and  dimensional  stability  were  slightly  reduced  (in  com- 
parison with  boards  made  of  pure  Aspen).  All  boards  were  above 
minimum  commercial  standards. 

Steinmetz,  P.  E.,  and  Fahey,  D.J.  1971.  EFFECT  OF  MANU- 
FACTURING VARIABLES  ON  STABILITY  AND  STRENGTH  OF 
WET-FORMED  HARDBOARDS.  US  For.  Serv.  Res.  Pap.  US  For. 
Prod.  Lab.,  Madison  No.  FPL  142,  pp.  7.  (  1  ref.( 

Suchsland,  Otto,  and  Enlovv,  R.  C.  1968.  HEAT  TREATMENT  OF 
EXTERIOR  PARTICLEBOARD.  Forest  Prod.  J.  18(8):  24-28. 

863  WOOD  HYDROLYSIS.  SACCHARIFICATION 


Korolkov,  I.  I.,  Lihonos,  E.  F.,  and  Sahanova,  R.  K.  1967.  (THE 
COURSE  OF  FORMATION  OF  VARIOUS  PRODUCTS  DURING 
THE  HYDROLYSIS  OF  PLANT  MATERIAL.]  Gidrol.  lesohim. 
Prom.  20  (6),  (8-10).  (Ru.) 


193 


89  OTHER  FOREST  PRODUCTS 

892  VEGETABLE  PRODUCTS 

Pearl,  I.  A.,  and  Darling,  S.  F.  1967.  STUDIES  ON  THE  BARKS  OF 
THE  FAMILY  SALICACEAE.  XIV.  FURTHER  STUDIES  ON  THE 
BARK  OF  TRIPLOID  POPULUS  TREMULOIDES.  Tappi  50  (7), 
(324-9).  [28  refs.l 

892.4 

Enzmann,  J.  W.,  Goodrich,  R  D.,  and  Meiske,  J.  C.  1969.  CHEMI- 
CAL COMPOSITION  AND  NUTRITIVE  VALUE  OF  POPLAR 
BARK.  Journal  of  Animal  Science,  Fort  ColUns  29  (4),  (653-60). 
[From  abstr.  in  Herb.  Abstr.  1970,  40  (2),  (No.  954). | 
Results  of  a  feeding  trial  with  sheep  indicated  that  P.  tremuloides 
bark  silage  was  not  a  very  suitable  energy  source  compared  with 
poor-quality  hay  or  straw. 


Jiang,  K.  S.,  and  Timell,  T.  E.  1972.  POLYSACCHARIDES  IN 
BARK  OF  ASPEN  (POPULUS  TREMULOIDES).  (1)  ISOLATION 
AND  CONSTITUTION  OF  A  4-O-METHYLGLUCURONOXYLAN. 
(2)  ISOLATION  AND  STRUCTURE  OF  AN  ARABINAN.  (3) 
CONSTITUTION  OF  A  GALACTOGLUCOMANNAN.  Cellulose 
Chemistry  &  Technology  6(5)  493-505  [E.|  From  Abstract 
Bulletin  of  the  Institute  of  Paper  Chemistry  44,  2940-2.  LTP. 

Pearl,  I.  A.,  and  Darling,  S.  F.  1971.  HOT  WATER  PHENOLIC 
EXTRACTIVES  OF  THE  BARK  AND  LEAVES  OF  DIPLOID 
POPULUS  TREMULOIDES.  Phytochemistry  10  (2),  (483-4).  (3ref. 
(Studies  on  the  barks  of  the  family  Salicaceae  XXVII.  Studies  on 
the  leaves  of  the  family  Salicaceae  XIV).  ORS| 

Pearl,  I.  A.,  and  Estes,  T.  K.  1965.  STUDIES  ON  THE  HOT 
WATER  EXTRACTIVES  OF  THE  BROWN  BARK  OF  POPULUS 
TREMULOIDES.  Tappi  48  (9),  (532-5).  15  refs. 


* 


9  FORESTS  AND  FORESTRY 
FROM  THE  NATIONAL  AND  INTERNATIONAL  POINTS  OF  VIEW 


90  GENERAL 

Page,  G.  1972.  THE  OCCURRENCE  AND  GROWTH  OF  TREM- 
BLING ASPEN  IN  NEWFOUNDLAND.  Publ.  Dep.  Environ.  Can. 
For.  Serv.  1314,  15  p.  Ref. 

Einspahr,  D.  W.  1974.  THE  FUTURE  SUPPLY  OF  ASPEN  AND 
OTHER    HARDWOODS  IN   THE   LAKE  STATES    REGION    [OF 


THE  USA] .  Tappi  57  (8)  93-95  [E.,  9  ref.] 

94  IVIETHODS  TO  IIVIPLEIVIEIMT  FOREST 
POLICY 

USDA  Forest  Service.  1972.  ASPEN:  SYMPOSIUM  PRO- 
CEEDINGS. USDA  Forest  Service  General  Technical  report,  North 
Central  Forest  Experiment  Station.  No.  NC-1,  154  pp.  [E.] 


P.  TRICHOCARPA  TO  P.  YUNNANENSIS 


O  GENERAL 


Muller,  R.   1970.   [PRINCIPLES  FOR  JUDGING  TRICHOCARPA 
POPLAR.]  Forstpflanzen-forstsamen  10(2):  6-12,41-42.  [G.] 


1  FACTORS  OF  THE  ENVIRONMENT.  BIOLOGY 


16  GENERAL  BOTANY 

160  PLANT  CHEMISTRY 

Dormaar,  J.  F.  1970.  SEASONAL  PATTERN  OF  WATER- 
SOLUBLE  CONSTITUENTS  FROM  LEAVES  OF  POPULUS  X 
'NORTHWEST' (HORT.).  J.  Soil  Sci.  21  (1),  (105-10).  [17  refs.] 

Glattes,  F.  1971.  [STUDIES  ON  THE  INHIBITOR  CONTENT  OF 
SOME  POPLAR  CLONES  BY  THIN-LAYER  CHROMATOG- 
RAPHY AND  MICROBIOLOGICAL  METHODS.]  Europ.  J.  For. 
Path.  1  (2),  (65-801.  [De.e.f.,  18  ref.] 

The  extracts  were  tested  in  vitro  for  their  effect  on  mycelial  growth 
of  Septotinia  podophyllina  (S.  populiperda)  and  Dothichiza 
populea. 

Plouvier,  V.  1967.  [A  STUDY  OF  THE  FLAVONIC  HETERO- 
SIDES  OF  FRAXINUS  AND  TILIA  SPP.  AND  SOME  OTHER 
PLANTS:  FRESH  SPECIES  CONTAINING  RHOIFOLIN, 
LINARIN,  DIOSMIN,  HESPERIDIN  AND  KAEMPFERITRIN.] 
C.R.  Acad.  Sci.,  Paris  26SD  (2  1),  (1647-50).  [8  refs.  [F.f.]  O.R.S.] 

Sosa,  F.,  and  Percheron,  F.  1970.  [KAEIVIPFER0L-3-0- 
RHAMNODIGLUCOSIDE,  A  NEW  HETEROSIDE  FROM  THE 
POLLEN  OF  POPULUS  YUNNANENSIS.]  Phytochemistry  9(2) 
(441-6).  [F.e.,  14  refs.  O.R.S.] 


l(i 


•i 


161  PHYSIOLOGY 

Dykstra,  G.  F.  1974.  NITRATE  REDUCTASE  ACTIVITY  AND 
PROTEIN  CONCENTRATION  OF  TWO  POPULUS  CLONES.  Plant 
Physiology  53  (5)  632-634  [E.,  18  ref.  OBD] 

The  difference  in  nitrate  reductase  activity  between  clones  was 
probably  due  to  a  genetically  determined  ability  to  synthesize 
nitrate  reductase  in  response  to  NOj  ". 

Pollard,  D.  F.  W.,  and  Wareing,  P.  F.  1968.  RATES  OF  DRY- 
MATTER  PRODUCTION  IN  FOREST  TREE  SEEDLINGS.  Ann. 
Bot.,  Lond.  32  (127),  (573-91).  [24  refs.  O.B.D.] 

Rutkovskii,  I.  V.  1973.  [THE  BIOELECTRIC  ACTIVITY  OF 
POPLARS  OF  DIFFERENT  PHYSIOLOGICAL  CONDITION  IN 
DAILY  AND  SEASONAL  RHYTHMS.]  Lesovedenie  No.  1,  51-57 
[Ru.e.,  13  ref.] 

Studies  on  two  8-year  P.  trichocarpa  trees  of  widely  differing 
external  characteristics.  Results  demonstrated  the  existence  of  both 
daily  and  seasonal  rhythms  in  bioelectric  activity  which  could  be 
correlated  with  physiological  condition,  and  indicated  that  their  use 
for  the  diagnosis  of  vitality  is  promising. 

Starova,  N.  V.,  and  Eremenko,  E.  A.  1970.  [SEXUAL  SPECIALI- 
ZATION IN  POPLARS.]  Bjull.  Glavn.  Bot.  Sada  No.  7  5,  (31-7). 
[Ru.  16  refs.  N.L.L.] 
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Hmong  the  progeny  of  P.  trichocarpa  X  P.  laurifolia,  one  9  specimen 
\ias  found,  and  the  ?  condition  was  maintained  in  the  vegetative 
trogeny  of  this  individual.  A  study  of  the  flowers  and  pollen 
flowed  that  all  the  flowers  of  the  V  were  normally  developed.  Ratio 
if  leaf  length  to  width  was  a  reliable  indicator  of  sex  even  in  the 
uvenile  stage.  When  all  the  1-year  shoots  were  removed  from  a  d' 
lone  of  P.  nigra  var.  italica  X  P.  trichocarpa  for  two  successive 
'ears,  many  of  the  trees  changed  sex:  V  clones  similarly  treated  did 
lot  change. 

161.6 

'Jtettler,  R.  F.  1971.  VARIATION  IN  SEX  EXPRESSION  OF 
JLACK  COTTONWOOD  AND  RELATED  HYBRIDS.  Silvae  Genet, 
to  (1/2),  (42-6).  (E.,  26ref.l 

164  MORPHOLOGY 

Jawa,  K.  S.,  and  Stettler,  R.  F.  1972.  ORGAN  CULTURE  WITH 
BLACK  COTTONWOOD:  MORPHOGENETIC  RESPONSE  OF 
-"EMALE  CATKIN  PRIMORDIA.  Canadian  Journal  of  Botany 
iO  (7)  1627-1631  +  1  pi.  (E.f.,  13  ref.  ORS] 

3ausen,  J.  J.,  and  Kozlowski,  T.  T.  1965.  HETEROPHYLLOUS 
JHOOTS  IN  BETULA  PAPYRIFERA.  Nature,  Lend.  205  (4975), 
1030-1).  1  ref. 

Apparently  early  leaves  overwintered  as  large  embryonic  leaves, 
Mhereas  late  leaves  overwintered  either  as  small  embryonic  leaves  or 
\is  primordia. 

164.6 

>osa,  F.,  and  Percheron,  F.  1970.  [KEMPFEROL-3-O-RHAMNODI- 
3LUCOSIDE,  A  NEW  HETEROSIDE  FROM  THE  POLLEN  OF 
^OPULUS  YUNNANENSIS.l  Phytochemistry  9  (2),  (441-6).  |F.e., 
14  refs.O. R.S.J 

I  165  PHYLOGENY,  EVOLUTION.  HEREDITY, 

GENETICS  AND  BREEDING,  VARIATION 

MuIIer,     R.     1970.     URTEILSGRUNDLAGEN     FUR     DIE     TRI- 

I:hocarpa-pappel.    2.    die    trichocarpa-pappel    in 

OEUTSCHLAND  BIS  1950.  Forstpflanzen-Forstsamen,  Strassen- 
laus/Neuwied  10,  1,  8-16,  37-47,  6  Abb.,  2  graph.  Darst.,  6  Tab.,  5  1 
Lit.  Ang.,  engl.  Zsfg. 

I  165.3/.7 

Mohn,  C.  A.  1969.  A  STUDY  OF  THE  GENETIC  CONTROL  OF 
shoot  GROWTH  PATTERNS  IN  POPULUS  TRICHOCARPA. 
Abstr.  of  thesis,  in  Dissert.  Abstr.  int.  30B  (4),  (1440-1).  [Order  No. 
69-16,430.  pp.  91.  O. R.S.I 

The  population  studied  consisted  of  first-  and  second-generation 
orogeny  from  two  parents.  The  genetic  variation  indicates  that  there 
ire  considerable  possibilities  of  modifying  growth  curves  by 
selection  and  breeding,  without  loss  of  vigour. 

Stettler,  R.  F.  1968.  IRRADIATED  MENTOR  POLLEN;  ITS  USE 
IN  REMOTE  HYBRIDIZATION  OF  BLACK  COTTONWOOD. 
Nature,  Lond.  219  (5155),  (746-7).  [  16  refs.| 

Reports  the  successful  use  of  irradiated  mentor  pollen  and  the 
successful  use  in  inducing  haploid  parthenogenesis  in  P.  trichocarpa. 

Stettler,  R.  F.  1968.  EXPERIMENTAL  INDUCTION  OF  HAPLOID 

PARTHENOGENESIS    IN    POPULUS    TRICHOCARPA.    Genetics 

(Princeton?)    60   (1,    pt.    2),   (229).    [From    abstr.   in    Plant   Breed. 

Abstr.  39  (3),  (No.  5638).) 

Haploid  embryos  and  seedlings  were  obtained  from  some  'is,  but  not 

from   others.    Chimaeras  with   haploid  and  diploid  cells  were  also 

found. 


Stettler,  R.  F.,  Bawa,  K.  S.,  and  Livingston,  G.  K.  1969.  HAP- 
LOIDY:  AN  APPROACH  TO  THE  DEVELOPMENT  OF  HIGH- 
YIELDING  VARIETIES.  [Pap. J  2nd  FAO/IUFRO  World  Consult. 
For.  Tree  Breed.,  Washington  No.  FO-FTB-69-8/17,  pp.  (7).  [13 
refs.  [E.e.  I .] 

Western  Forest  Genetics  Assoc.  1966.  SUBMITTED  PAPERS, 
GENETICS.  Proc.  West.  For.  Genet.  Ass.,  Olympia,  Wash.  1965, 
(35-66).  [Many  refs. J 

Western  Forest  Genetics  Assoc.  1967.  (ABSTRACTS  OF  PAPERS 
ON  GENETICS,  SUBMITTED  AT  THE  ANNUAL  MEETING, 
MOSCOW,  IDAHO  1967.)  Western  Forest  Genetics  Association, 
Portland,  Ore.  pp.  6. 

165.4 

Stettler,  R.  F.,  and  Bawa,  K.  S.  1971.  EXPERIMENTAL  INDUC- 
TION OF  HAPLOID  PARTHENOGENESIS  IN  BLACK  COTTON- 
WOOD [POPULUS  TRICHOCARPA  T.  &  G.  EX  HOOK.|.  Silvae 
Genet.  20  (1/2),  (15-25).  [E.,  32  ref.] 

17  SYSTEMATIC  BOTANY 


Broekhuizen,  J.  T.  M.  van.  1970.  [MORPHOLOGICAL  DESCRIP- 
TION OF  ONE-YEAR  PLANTS  OF  POPULUS  TRICHOCARPA 
•FRITZI  PAULEY'.]  Ned.  Bosb.  Tijdschr.  42(1),  (1-4).  [Du.e.,  5 
refs.  I 

Describes  the  leaf,  shoot,  form,  branching  habit,  time  of  flushing, 
and  illustrates  the  leaf  vein  pattern. 

18  PLANT  ECOLOGY 

Anonymous.  1970.  URTEILSGRUNDLAGEN  FUR  DIE  TRICHO- 
CARPA-PAPPEL. Forstpfianzen-Forstsamen,  Strassenhaus/Neuwied 
10,  2,  6-12,  41-42,  Abb. 

Beals,  E.W.    1966.  VEGETATION  OF  COTTONWOOD  FORESTS 

ON   KODIAK  ISLAND.  Canad.  Hd.  Nat.  80  (3),  (166-7  1).  [9  refs. 

B.A.P.] 

Wetter  sites   had  generally  fewer  trees,   more  shrubs  and  greater 

species  diversity  than  the  drier  ones. 

Muller,  R.  1970.  URTEILSGRUNDLAGEN  FUR  DIE  TRICHO- 
CARPA-PAPPEL. 4.  NATURLICHE  VERBREITUNG,  KLIMA 
UND  BODEN;  FOLGERUNGEN  FUR  MITTELEUROPA. 
Forstpflanzen-Forstsamen,  Strassenhaus/Neuwied  10,  3,  5-14  -i- 
23-25,  3  Tab.,  2  Ktn.,  28  Lit.  Ang.,  engl.  Zsfg.  (Hohen-  und 
Klimastandorte,  Westkuste  Nordanierikas,  Folgerungen  fur  den 
Anbau  in  Europa) 

Pourtet,  J.  1969.  [POPULUS  TRICHOCARPA  TORR.  ET  GRAY  - 
SOME  SILVICULTURAL,  PATHOLOGICAL  AND  TECH- 
NOLOGICAL CHARACTERISTICS  OF  CLONE  S.P.  126, 
RECENTLY  INTRODUCED  IN  FRANCE.)  Rev.  for.  franc.  2  1  (1), 
(41-8).  [4  refs.  [F.].] 

This  9  clone  has  been  shown  to  be  of  good  form,  easy  to  propagate, 
quick  growing,  tolerant  of  a  fairly  wide  range  of  site  conditions,  and 
resistant  to  the  worst  Poplar  diseases. 

Sivak,  B.,  and  Pearson,  CO.  1973.  THE  BACTERIAL  AND 
FUNGAL  FLORA  OF  THE  BARK,  WOOD,  AND  PITH  OF 
ALDER,  BLACK  COTTONWOOD,  MAPLE  AND  WILLOW. 
Canadian  Journal  of  Botany  51  (10)  1985-1988  ■•■  3  pl.  [E.f.,  13  ref. 
ORSI 

Fungal  and  bacterial  symbionts  were  found  to  be  confined  to  the 
outer  bark  surfaces,  where  their  occurrence  was  related  to  the 
surface  structure.  Inner  bark,  wood  and  pith  were  virtually  aseptic. 


2  SILVICULTURE 


Langhammer,  A.  1969.  THE  POPLAR  IN  NURSERY  AND  FIELD. 
Tidsskr  Skogbruk  77  (2):  297-309  (Nor.) 

23  REGENERATION  AND  FORIVIATION  OF  STANDS 

231  NATURAL  REGENERATION 
DeBell,   D.  S.,   and    Alford,  L.   1972.  SPROUTING  CHARACTER- 


ISTICS     AND      CUITING      PRACTICES      EVALUATED      FOR 

COTTONWOOD.  Tree  Planters'  Notes  23  (4)  1-3  [E.,  3  ref.] 

It  is  concluded  that  for  management  on  short  (2  to  3-year)  rotations 

for  pulpwood,    P.    trichocarpa    should    he  felled  in    the  dormant 

period. 
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232  ARTIFICIAL  REGENERATION 

232.1 

Muller,  R.  1969.  URTEILSGRUNDLAGEN  FUR  DIE  TRICHO- 
CARPA-PAPPEL.  Forstpflanzen-Forstsamen,  Strassenhaus/Neuwied 
4,  4,  14-23.  3  Abb.,  36  Lit.  Ang. 

232.11 

Ahlback,  A.  1974.  [THE  WESTERNMOST  OUTPOSTS  OF 
SCANDINAVIAN  FORESTRY  (A  STUDY  TOUR  TO  THE 
FAROE  ISLANDS,  GREENLAND  AND  ICELAND |.|  Skogsagaren 
50(5)23-30  ISv.l 

Includes:  natural  tree  growth,  planting  activities,  existing  planta- 
tions, costs,  suitable  species,  policies,  etc. 

Bjarnason,    H.     1965.    (GROWING    CONDITIONS    AND    FORES- 
TRY.) Extr.  from  Arsr.  Skograktarf.  Islands  (5-12).  4  refs.  [Ice.] 
Includes  a  discussion  of  factors  affecting  the  introduction  of  exotics 
into  Iceland  at  various  times  since  1899. 

Holubcik,  M.  1969.  (BROADLEAVED  TREES  AND  SHRUBS  IN 
THE  FOREST  RESEARCH  INSTITUTE  ARBORETUM, 
KYSIBYBEL,  NEAR  BANSKA  STIAVNICA.|  Lesn.  Stud.  Vyskum. 
Ust.  Lesn.  Hosp.,  Zvolen  No.  3,  pp.  137.  (Slovak.e.ru.g.,  37  rets.] 
A  very  detailed  evaluation  of  the  performance  of  164  species 
planted  in  this  Slovakian  arboretum.  P.  Trichocarpa  can  be 
considered  for  commercial  forestry. 

232.12 

Joachim,  H.-F.,  and  Lattke,  H.  1969.  (CORRELATIONS  BE- 
TWEEN LENGTH  OF  VEGETATIVE  PERIOD  AND  HEIGHT 
GROWTH  IN  TREE  WILLOW  AND  POPLAR  CLONES.)  Arch. 
Forstw.  18  (9/10),  (957-61).  (G.,  5  refs.[ 

In  a  trial  of  63  European  clones  of  the  Salix  alba/S.  fragilis  group 
the  Rumanian  provenances  were  outstanding.  With  a  trial  of  51  P. 
trichocarpa  clones  little  or  no  frost  damage  was  observed. 

Wolterson,  J.  F.  1973.  (PROVENANCE  RESEARCH  ON  POPULUS 
TRICHOCARPA  IN  1972.)  Nederlands  Bosbouw  Tijdschrift  45  (6) 
209-211  (Nl.e.) 

232.13 

Borset,  O.,  and  Langhammer,  A.  1967.  (A  TRIAL  PLANTING  OF 
POPULUS  TRICHOCARPA  IN  AS.)  Medd.  Norske  Skogforsoksv. 
23  (No.  85),  (41-65).  (22  refs.  (Nor.nor.g.g.) .) 

Gives  figures  showing  growth,  wood  density,  and  information  on 
frost  resistance,  canker,  stem  form,  etc.  of  21  clones.  The  two  best 
clones  at  12  years  were  from  British  Columbia. 

Guldemond,  J.  L.  1966.  (THE  BALSAM  POPLAR  HYBRIDS 
POPULUS  'ANDROSCOGGIN',  P.  'GENEVA'  and  P.  'OXFORD'.[ 
Ned.  Bosb.  Tijdschr.  38  (9),  (323-30).  [5  refs.  (Du.du.e.)  3  photos. 
2  tbis.) 

Werner,  H.  1966.  (EXPERIENCE  WITH  BALSAM  POPLAR 
HYBRIDS  AND  BALSAM  POPLARS  IN  HILLY  AND  LOW- 
MOUNTAIN  COUNTRY.)  Holzzucht,  Reinbek  20(3/4),  (20-5). 
(  10  refs.  G.) 

Trials  at  age  ^T  15  largely  confirm  the  superiority  of  the  Balsam 
hybrids  'Oxford'  and  'Rochester'  over  the  commercial  Black  Poplar 
hybrids  on  less  suitable,  and  particularly  on  higher,  sites  (where  only 
they  and  P.  trichocarpa  are  promising,  if  slow).  On  good  Poplar 
sites,  their  initial  height  superiority  tends  to  disappear. 

232.31 

Roster,  R.  1974.  REPORT  ON  SEED  COLLECTING  OF  POPULUS 
TRICHOCARPA  IN  1972  AND  1973.  Forestry  and  Forest  Products 
Division.  For.  Occas.  Pap.  Food  Agric.  Organ.  U.  N.  1:  38-39. 


232.315 

Trappe,  J.  M.   1964.  POPULUS  TRICHOCARPA  SEEDS  ENDURE 
ADVERSITIES.  Tree  Plant.  Notes  No.  65,  (31),  1  ref. 


232.328 


Bowersox,  T.  W.  1970.  INFLUENCE  OF  CUTTING  SIZE  ON 
JUVENILE  GROWTH  AND  SURVIVAL  OF  HYBRID  POPLAB 
CLONE  NE-388  [POPULUS  MAXIMOWICZII  X  P.  TRI 
CHOCARPA).  Tree  Plant.  Notes  21  (4),  (1-3).  [8  refs.) 

232.411 

Muller,  R.  1972.  URTEILSGRUNDLAGEN  FUR  DIE  TRI 
CHOCARPA-PAPPEL.  8.  DIE  PAPPELANERKENNUNG 
GRUNDE      UND      HANDHABUNG.      Forstpflanzen-Forstsamen; 


It 


Strassenhaus/Neuwied  12,  1,  5-11,  24-30,  Lit.  Ang.  engl.  Zsfg. 

232.43 

Decourt,  N.,  and  Lemoine,  M.  1974.  [.FIRST  RESULTS  OF  A 
CLINAL  SPACING  EXPERIMENT  WITH  POPULUS  TRI 
CHOCARPA.)  Annales  des  Sciences  Forestieres  31  (3),  (171-179) 
( F.e.de.,  5  ref.) 

Describes  the  use  of  a  'clinal'  lay-out  to  determine  the  effects  of  o 
progressive  increase  in  spacing,  from  1.0  to  5.96  m,  on  height  and 
diameter  growth  during  the  first  few  years  in  a  plantation  of  P. 
trichocarpa. 

238  TIMBER  PLANTATION  CROPS  REQUIRING 
SPECIAL  TREATMENT 

Denev,  D.  A.  1974.  (GROWTH  AND  YIELD  OF  FERTILIZED 
AND  IRRIGATED  POPLAR  PLANTATIONS.)  Gorskostopanska 
Nauka  11  (5)  53-62  (Bulg.ru.de.,  12  ref.) 
Describes  studies  on  the  effects  of  NPK  fertilizers  and  irrigation  in  a' 
stand  of  Populus  'Vernirubens'  established  on  a  drained  site  3.3  rH 
above  the  mean  level  of  the  Danube  in  Bulgaria.  Fertilizing  without 
irrigation  had  little  effect  on  growth.  NPK  fertilizers  plus  irrigation^ 
had  the  best  effect,  but  as  NPK  was  only  slightly  superior  to  NP,  the'' 
use  of  NP  plus  irrigation  in  the  second  half  of  the  growing  season  ii' 
recommended. 

Heilman,  P.  E.,  Peabody,  D.  V.,  Jr.,  DeBell,  D.  S.,  and  Strand,  R.  F. 
1972.  A  TEST  OF  CLOSE-SPACED,  SHORT-ROTATION  CUL- 
TURE OF  BLACK  COTTONWOOD.  Canadian  Journal  of  Forest 
Research  2  (4)  456-459  (E.f.,  7  ref.) 
Gives  results  of  a  study  of  the  effect  of  fertilizing  and  spacing  on  the 
yield  of  P.  trichocarpa  in  two  successive  2-year  rotations  in 
Washington.  Yield  in  the  first  rotation  was  affected  by  spacing  and 
fertilizing,  being  greatest  with  the  closest  spacing,  whereas  in  the 
second  rotation  the  yield  was  not  significantly  affected  by  spacing. 

Muller,  R.,  and  Sauer,  E.  1972.  [AN  ASSESSMENT  OF  POPULUS 
TRICHOCARPA,  INCLUDING  ALSO  AN  ASSESSMENT  OF. 
POPLAR  GROWING  TO  DATE.)  Urteilsgrundlagen  fur  die  tri- 
chocarpa-Pappel.  Versuch  einer  Analyse  auch  der  bisherigen  Pappel- 
wirtschaft.  German  Federal  Republic,  Wirtschafts-  und  Forstverlag, 
Euting,  K.G.,  Strassenhaus.  150  pp.  [De.e.f.,  Many  ref.  FCAH[ 
The  book  is  a  reissue  of  articles  which  first  appeared  in  Forstpflan- 
zen-Forstsamen, 1969-1972. 

Sauer,  E.,  and  Muller,  R.  1971.  URTEILSGRUNDLAGEN  FUR 
DIE  TRICHOCARPA-PAPPEL.  ABSCHNITT  6.  EVOLU- 
TIONSPROBLEME  UND  NORDVERSCHIEBUNG,  2.  TEIL.  Forst-| 
pflanzen-Forstsamen,  Strassenhaus/Neuwied  11,  3,  111-118,  1  Abb.,|l 
1  Tab.,  25  Lit.  Ang.,  dt.  u.  engl.  Zsfg. 

Sauer,  E.,  and  Muller,  R.  197  1.  URTEILSGRUNDLAGEN  FUR 
DIE  TRICHOCARPA-PAPPEL.  7.  UBERBLICK,  SCHLUSSE, 
PROBLEM.  Forstpflanzen-Forstsamen,  Strassenhaus/Neuwied  11 1 
(1971),  4,  140-142. 
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4  FOREST  INJURIES  AND  PROTECTION 


42  INJURIES  FROM  INORGANIC  AGENCIES 
(EXCLUDING  FIRE) 

422  TEMPERATURE  INFLUENCES.  INSOLATION 

Ragnarsson,  H.   1964.   (DAMAGE  TO  TREES  IN  SPRING  1963.) 


Extr.  from  Arsr.  Skograktarf.  Islands  (25-7).  [Ice.) 
Discusses  damage  in  Iceland  by  a  severe  frost  in  early  April  after  a 
long  cold  spell.  Species  badly  affected  include  Populus  trichocarpa,  \ 
Picea  engelinannii,  P.  glauca,  P.  pungens,  Abies  lasiocarpa.  Willows] 
and  Sitka  Spruce. 
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425  CHEMICAL  INFLUENCES 
(ATMOSPHERIC) 

larger,      J.  R.  E.      1973.      DAMAGE      TO      VEGETATION      BY 
'HLORINE  GAS.  International  Journal  for  Environmental  Studies 
,93-108  (E.j   From  Berichte  Biochemie  und  Biologic  (1974)  403, 
939.  De.  Reinbek. 
^he  effects  of  chlorine  gas  to  foliage  were  tested. 


429  MISCELLANEOUS 

-j-ejcberg,  Z.  N.,  et  al.  1969.  [EFFECT  OF  GAMMA  RADIATION 
)N  THE  WOOD  AND  LIGNIN  OF  GROWING  POPLAR.)  In 
limija  drevesiny  4.  Izdatel'stvo  'Zinatne',  Riga.  pp.  101-7.  |Ru.,  16 
efs.  P.R.) 

'uttings  of  P.  trichocarpa  were  irradiated  with  200,  500  and  5000  r, 
nd  rooted.  Examination  of  1-year  shoots  showed  that  a  depressing 
ose  of  y -radiation  (5000  r)  caused  increased  accumulation  of 
•  xtractives  aiid  soluble  lignin  in  the  new  shoots,  and  retarded 
vn thesis  of  cellulose  and  total  lignin.  In  shoots  of  irradiated 
uttings,  the  low-molecular  part  of  the  lignin  is  less  methoxylated 
han  that  of  normal  shoots;  the  high-molecular  part  of  the  lignin  is 
nchanged. 

)re,  V.  N.,  Krejcberg,  Z.  N.,  and  Sergeeva,  V.  N.  1969.  [DEVELOP- 
lENT  OF  POPLAR  PLANTS  GROWN  FROM  GAMMA- 
RRAUIATED  CUTTINGS.)  In  Himija  drevesiny  4.  Izdatel'stvo 
Zinatne',  Riga.  pp.  97-100.  (Ru.,  7  refs.  P.R.) 

'uttings  of  P.  trichocarpa  were  irradiated  with  doses  of  500,  1000 
nd  5000  r  at  10  rjsec.  Irradiation  with  500  r  stimulated  shoot 
rowth,  but  5000  r  depressed  shoot  growth  and  development. 

)re,  V.  N.,  Krejcberg,  Z.  N.,  and  Sergeeva,  V.N.  1969.  [EFFECT 
)F  NEUTRON  IRRADIATION  OF  CUTTINGS  ON  THE 
)EVELOPMENT  OF  POPLAR  SHOOTS.)  In  Himija  drevesiny  4. 
Jdatel'stvo  'Zinatne',  Riga.  pp.  93-6.  [Ru.,  9  refs.  P.R.) 
'uttings  of  P.  trichocarpa  were  irradiated  (fast  neutrons)  with  doses 
f  50.  100.  500  and  1000  rd  [rutherfords]  at  1  krd/hour.  The  500 
i  dose  depressed  the  growth  of  new  shoots  and  induced  certain 
lorphological  changes.  The  1  000-rd  dose  significantly  depressed  the 
rowth  and  development  of  new  shoots. 


Sergeeva,  V.  N.,  Kreitsberg,  Z.  N.,  and  Ore,  V.N.  1973 
[RECOVERY  OF  NORMAL  PHYSIOLOGICAL  ACTIVITY  IN 
SHOOTS  OF  POPULUS  TRICHOCARPA  AFTER  GAMMA- 
IRRADIATION.)  Khimiya  Drevesiny  No.  14,  44-46  (Ru  9  ref 
PR) 

Describes  observations  on  cuttings  of  Poplar  given  a  depressing  dose 
of  radiation,  viz.  5000  r.  This  dose  depressed  the  growth  of  new 
shoots  and  caused  various  morphological  anomalies.  Growth 
anomalies  such  as  forking  shoots,  sprouting  of  underground  buds, 
and  asymmetrical  leaves,  occurred  in  the  first  but  not  in  the  second 
growing  season  after  the  radiation  treatment. 

43  FOREST  FIRES 

Philpot,  C.W.  1971.  THE  PYROLYTIC  EFFECT  OF  TREATING 
COTTONWOOD  WITH  PLANT  ASH.  US  For.  Serv.  Res.  Pap. 
Intermt.  For.  Range  Exp.  Sta.  No.  INT-139,  pp.  S.  [6  ref.) 
.4^/1  lowered  the  initiation  temperature  of  the  cellulose  and 
decreased  the  intensity  of  the  endothenn;  the  Poplar  ash  appeared 
to  be  more  effective  than  that  of  the  Pine. 

44  DAMAGE  BY  HARMFUL  PLANTS. 
VIRUS  DISEASES 

Bier,  J.E.  1965.  SOME  EFFECTS  OF  FOLIAGE  SAPROPHYTES 
IN  THE  CONTROL  OF  MELAMPSORA  LEAF  RUST  OF  BLACK 
COTTONWOOD.  For.  Chron.  41  (3),  (306-13).  6  refs. 
The  saprophytic  microflora  associated  with  healthy  foliage  of  P. 
trichocarpa  included  micro-organisms  capable  of  inhibiting  the 
germination  of,  and  infection  by,  the  uredospores  of  M.  occi- 
dentalis.  When  the  saprophytes  were  removed  from  healthy  foliage, 
heavy  infection  by  M.  occidentalis  resulted. 

lakovleva,  L.  M.  1972.  NEW  BACTERIOSIS  OF  POPULUS 
TRICHOCARPA.  Bacillus.  Mikrobiol  Zhur  34  (1):  1  10-1  11.  [UKR| 

Lane,  W.  D.,  and  Shaw,  M.  1974.  ISOLATION  AND  AXENIC 
CULTURE  OF  POPLAR  RUST.  Canadian  Journal  of  Botany 
52  (10)  2228-2229  +  1  pi.  [E.f.,  5  ref.  ORS) 

Describes  the  establishment  of  axenic  colonies  of  Melampsora 
occidentalis  from  uredial  infections  of  leaves  of  P.  trichocarpa 
placed  on  a  defined,  agar-based  medium. 


5  FOREST  MENSURATION 


52  MEASUREMENTS  OF  STEM 

DIMENSIONS  AND  VOLUME  OF  TREES.  STANDS, 

FORESTS  AND  TIMBER 

Smith,  J.  H.  G.,  and  Kozak,  A.  1967.  THICKNESS  AND  PERCENT- 
AGE OF  BARK  OF  THE  COMMERCIAL  TREES  OF  BRITISH 
COLUMBIA.  Faculty  of  Forestry,  University  of  British  Columbia, 
Vancouver,  pp.  33.  [41  refs.) 


8  FOREST  PRODUCTS  AND  THEIR  UTILIZATION 


81  WOOD  AND  BARK:  STRUCTURE 
AND  PROPERTIES 

810  GENERAL  INFORMATION  ON  WOODS 

monymous.  1971.  [STUDY  OF  THE  WOOD  OF  POPULUS 
'RICHOCARPA  'SP  126'.]  Centre  Technique  du  Bois,  Paris,  pp. 
4.  (F.,  1  ref.  PR) 

Xnalyses  the  anatomical,  chemical,  physical,  mechanical  and  work- 
ng  properties  of  the  wood  of  three  sample  trees.  It  constitutes  a 
atuable  source  of  wood  for  peeling  for  veneer,  but  is  less  promising 
s  a  source  of  sawtimber  (particularly)  or  pulpwood. 

811  STRUCTURE.  IDENTIFICATION 

>inonymous.  1964.  (STRUCTURE  OF  IMPORTED  WOODS.  (NOS. 
il-60).|  Bull.  For.  Exp.  Sta.,  Meguro,  Tokyo  No.  171,  (135-54).  9 
efs.  (Jap.) 


811.1 

Isebrands,  J.  G.,  and  Parham,  R.  A.  1974.  TENSION  WOOD 
ANATOMY  OF  SHORT-ROTATION  POPULUS  SPP.  BEFORE 
AND  AFTER  KRAFT  PULPING.  Wood  Science  6  (3)  256-265  ( E., 
43  ref.) 

Six  trees  of  Populus  'Tristis  No.  1' grown  at  a  spacing  of  1  X  1  ft  (in 
the  north-central  USA)  were  harvested  at  the  end  of  either  the 
second  or  the  third  growing  season. 

811.2 

Isebrands,  J.  G.,  and  Parham,  R.  A.  1974.  SLIP  PLANES  AND 
MINUTE  COMPRESSION  FAILURES  IN  KRAFT  PULP  FROM 
POPULUS  TENSION  WOOD.  lAWA  Bulletin  1,  16-21  +  2  pi.  [E., 
13  ref.) 
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812  PHYSICAL  AND  MECHANICAL 
PROPERTIES 

Bloomberg,  W.  J.,  and  Farrell,  D.  1965.  MEASUREMENT  OF 
WOOD  MOISTURE  CONTENT  USING  THE  COLMAN  ELEC- 
TRODE. For.  Chron.  41  (3),  (352-63).  6  refs. 

When  the  electrodes  were  inserted  into  living  P.  trichocarpa  trees,  a 
fairly  good  correlation  with  soil  m.c.  resulted,  when  the  trees  were 
subjected  to  cycles  of  drought  and  watering. 

812.3 

Lin,  S.  Y.  1972.  THE  RELATIONSHIP  BETWEEN  WOOD 
DENSITY  AND  POROSITY  AND  FIBER  DIMENSIONS  IN 
POPULUS  TRICHOCARPA  T.  &  G.  Mokuzai  Gakkaishi  (Journal  of 
the  Japan  Wood  Research  Society)  18  (10):  485-488  lE.jap.,  10  ref. 
PR) 

Wood  density  decreased  curvilinearly  with  increasing  ring  number 
from  the  pith. 

Maeglin,  R.  R.,  and  Wahlgren,  H.  E.  1972.  WESTERN  WOOD 
DENSITY  SURVEY.  REPORT  NO.  2.  USDA  Forest  Service 
Research  Paper,  Forest  Products  Laboratory,  Madison  No.  FPL-183, 
24  pp.  IE.,  24  ref.) 

Okkonen,  E.  A.,  Wahlgren,  H.  E.,  and  Maeglin,  R.  R.  1972.  RELA- 
TIONSHIPS OF  SPECIFIC  GRAVITY  TO  TREE  HEIGHT  IN 
COMMERCIALLY  IMPORTANT  SPECIES.  Forest  Products 
Journal  22  (7)  37-42  (E.,  15  ref.| 

Sp.gr.  increased  with  increasing  height  in  species  having  a  low 
late-wood  %  (Abies  balsamea,  Picea  engelmannii.  Thuja  plicata,  and 
especially  P.  trichocarpa);  no  clear  trend  was  apparent  in  the  other 
Picea  spp. 

813WOOD  CHEMISTRY 
813.1 

Saleh,  T.  M.,  Leney,  L.,  and  Sarkanen,  K.  V.  1967.  RADIO- 
AUTOGRAPHIC  STUDIES  OF  COTTONWOOD,  DOUGLAS-FIR 
AND  WHEAT  PLANTS.  Holzforschung,  Berlin  21(4),  (116-20). 
[16  refs.  [E.e.g.]  P.R.] 

In  radioautographs  of  microtome  sections  taken  from  1-year  P. 
trichocarpa  4  weeks  after  immersion  in  tritiated  ferulic  acid  (t.f.a.), 
radioactive  lignin  appeared  first  in  the  primary  wall  at  the  cell 
comers,  and  then  along  the  middle  lamella,  proceeding  first  along 
radial  walls. 

Shafizadeh,  F.,  and  McGinnis,  G.  D.  1971.  CHEMICAL  COM- 
POSITION AND  THERMAL  ANALYSIS  OF  COTTONWOOD. 
Carbohyd.  Res.  16  (2),  (273-7).  (16  refs.  ORS) 

Tabulated  results  of  analyses  of  P.  trichocarpa  heartwood  show  a 
lignin  content  of  31-9%  and  a  polysaccharide  content  of  76-1% 
(44-1%  cellulose,  20-8%  4-O-methylglucuronoxylan  and  9-7%gluco- 
mannan). 

813.4 

Philpot,  C.W.  1971.  THE  PYROLYSIS  PRODUCTS  AND 
THERMAL  CHARACTERISTICS  OF  COTTONWOOD  AND  ITS 
COMPONENTS.  USDA  Forest  Service  Research  Paper,  INT-107,  31 
p.  Intermountain  Forest  and  Range  Experiment  Station.  [E.,  26 
ref.] 


Gives  details  of  the  the rrnogravime trie  analysis  and  differentia 
thermal  analysis  of  Populus  trichocarpa  wood  and  two  of  it 
components  (cellulose  and  xylan)  and  describes  the  pyrolysi 
products  separated  by  gas/liquid  chromatography. 

83  TIMBER  MANUFACTURING  INDUSTRIES 
AND  PRODUCTS 

Heebink,  T.  B.  1965.  SUITABILITY  OF  SEVEN  WEST  COAST 
SPECIES  FOR  PALLETS.  U.S.  For.  Serv.  Reg.  Pap.  FPL-22,  16  p 
U.S.  For.  Prod.  Lab.,  Madison,  Wise. 

86  PULP  INDUSTRIES 

Wayman,  M.,  Anderson,  C.  B.,  and  Rapson,  W.  H.  1965.  PERA 
CETIC  ACID  BLEACHING  OF  GROUNDWOOD  FROM  NINE 
CANADIAN  WOOD  SPECIES.  Tappi  48  (2),  (1 13-20).  1  1  refs. 
Promising  results  have  been  obtained  with  6  Canadian  hardwood^ 
and  3  softwoods,  the  best  with  P.  trichocarpa  and  the  poorest  witl 
Alnus  rubra. 

89  OTHER  FOREST  PRODUCTS 

Estes,  T.  K.,  and  Pearl,  1.  A.  1967.  STUDIES  ON  THE  BARKS  OF 
THE  FAMILY  SALICACEAE.  XIII.  HOT-WATER  EXTRACTIVES 
OF  THE  GREEN  BARK  OF  POPULUS  TRICHOCARPA.  Tapp 
50  (7),  (318-24).  [21  refs.] 
The  hot-water  extractives  were  fractionally  extracted  with  CHClg, 
ether,  and  Et  acetate.  Major  crystalline  components  found  wen 
salicin,  trichocarpin,  salireposide,  salicyl  alcohol,  pyrocatechol 
p-coumaric  acid,  and  a  new glucoside,  trichocarposide. 

Estes,  T.  K.  1967.  A  STUDY  OF  THE  GLYCOSIDES  IN  THE  HOT 
WATER  EXTRACT  OF  THE  GREEN  BARK  OF  POPULUS 
TRICHOCARPA.  Abstr.  of  thesis,  in  Dissert.  Abstr.  28B  (2),  (575)l 
(O.R.S.)  [ 

I 
Pearl,  I.  A.,  and  Darling,  S.  F.  1968.  STUDIES  ON  THE  BARKS  OF 
THE  FAMILY  SALICACEAE.  XVI.  THE  STRUCTURE  OF 
SALIREPOSIDE.  XVII.  TRICHOSIDE,  A  NEW  GLUCOSIDE 
FROM  THE  BARK  OF  POPULUS  TRICHOCARPA.  Phytochemis- 
try,Oxf.  7  (5),  (821-9).  (11  refs.  O.R.S. ] 

A  new  forrnula  for  salireposide  is  proposed.  Trichoside,  previously 
found  but  not  identified  in  the  green  bark  of  P.  trichocarpa,  woi 
isolated  in  substantial  quantities  from  the  furrowed  brown  bark,  the 
major  phenolic  glucosides  of  which  were  trichocarpin  anc, 
salireposide. 

Pearl,  I.  A.,  and  Darling,  S.  F.  1968.  STUDIES  ON  THE  BARKS  OF 
THE  FAMILY  SALICACEAE  XVIII.  STUDIES  ON  THE  HOT 
WATER  EXTRACTIVES  OF  THE  BROWN  BARK  OF  POPULUSi 
TRICHOCARPA.  Tappi  51  (1  1),  (5  37-9).  ( 1  3  refs.] 
Fractional  extraction  with  ethyl  acetate  yielded  salicin,  tri- 
chocarpin, salireposide,  salicyl  alcohol  and  pyrocatechol,  togethei 
with  smaller  amounts  of  3  compounds  not  previously  reported  fromt 
the  bark  of  any  species  of  the  Salicaceae:  trichoside,  2,6-dimethoxy 
benzoquinone  and  cinnamic  acid. 

Pearl,  I.  A.,  and  Larson,  K.  1965.  STUDIES  ON  THE  HOT  WATER 
EXTRACTIVES  OF  THE  BROWN  BARK  OF  POPULUSi 
TRICHOCARPA.  Tappi  48  (1  2),  (714-6).  9  refs. 


9  FORESTS  AND  FORESTRY 


FROM  THE  NATIONAL  AND  INTERNATIONAL  POINTS  OF  VIEW 


Metcalf,  M.  E.  1965  HARDWOOD  TIMBER  RESOURCES  OF  THE 
DOUGLAS-FIR  SUBREGION.  U.S.  For.  Serv.  Resource  Bull.  Pacif. 
Nthwest.  For.  Range  Exp.  Sta.  PNW-1  1,  pp.  12. 

Gives  statistics,  adjusted  for  1963,  from  inventories  of  Alnus  rubra, 
Acer  macrophyllum,  and  Populus  trichocarpa,  with  some  data  on 
other  hardwoods. 
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MISCELLANEOUS 


3abos,  I.  1973.  A  NEMESNYARAK,  ELSOSORBAN  AZ 
)R1ASNYAR  TERMOHELYI  IGENYE  AZ  ALFOLD  HOMOK 
VLAPKOZETU  ERDOGAZDASAGI  TAJAIBAN.  Erdeszeti 
■Cutatasok,  Budapest,  69.  1:  201-215. 

3abos,  I.  1974.  UJ  UTAK  A  NYARGAZDALKODASBAN:  A 
rRICHOCARPA-NYARAK  JELENTOSEGE.  Az  Erdo,  Budapest 
[»3,  2:  68-93.  old.  folytatas. 

'jabos,  1.,  Jaro,  Z.,  and  Keresztesi,  B.  1964.  NYARFATER- 
vlESZTES  A  "JELEN"  VAD-  ES  ERDOGAZDASAGBAN.  Az 
•:rdo,  Budapest,  13.  11:  495-505. 

Jajdo,  E.  1974.  A  HOMOKI  AKAC-NYAR  ELEGYITESEK 
<ERDESEROL.  In  "Jubileumi  tudomanyos  ulesszak,  Pus- 
)okladany,  1974.  szeptember  26."  46-50. 

3eky,  A.,  Gergacz,  J.,  Halupa,  L.,  and  Kovacs,  F.  1974.  A 
-lANSAGI  NYARASOKBAN  VEGZETT  GYOMIRTASI  KISER- 
.ETEK  UJABB  EREDMENYEl.  Erdeszeti  Kutatasok,  Budapest,  69. 
I:  263-274. 

:sizmadia,  P-ne.  1969.  A  CSER,  AKAC  ES  NYARFELEK  IPARI 
FELDOLGOZASANAK  JELENLEGI  HELYZETE  ES  TOVABBI 
LEHETOSEGEI.  Faipari  Kutatasok,  Budapest,  1:  67-74. 

Fillo,  Z.,  and  Babes,  K.  1969.  A  CSER,  AKAC  ES  NYARFELEK 
A.NATOMIAI  TULAJDONSAGAl.  Erdeszeti  Kutatasok,  Budapest, 
il:  87-102. 

Gergacz,  J.  1974.  REZISZTENCIARA  NEMESITES  EREDMENYEl 
\  NYAR  KLONKISERLETEKBEN.  Az  Erdo,  Budapest,  23.  12: 
I5S7-5S9. 

Gergacz,  J.,  Halupa,  L.,  and  Szontagh,  P.  1968.  NYARKEREGMEG- 
^BETEGEDESEK.  1967-ben,  Az  Erdo,  Budapest,  17.  5:  222-226. 

|Gyarmatine,  Proszt  S.  1969.  A  JO  MINOSEGU  NYARSZAPORITO- 
ANYAGTERMELES  TERMOHELYI  FELTETELEI.  Erdeszeti 
Kutatasok,  Budapest,  65.  2-3:  1  1  1-1 14. 

Gyarmatine,  Proszt  S.  1973.  A  MUTRAGYAZAS  VIZSZENNYEZO 
HATASANAK  VIZSGALATA  FENYO-  ES  NYARERDOKBEN.  In 
"Erdeszeti  Kornyezetvedelmi  Tudomanyos  Ertekezlet,  Budapest, 
1973.  aprilis  18"  88-93. 

Hadnagy,  J.  1969.  A  CSER,  AZ  AKAC  ES  A  NYARFELEK 
FIZIKOMECHANIKAI  TULAJDONSAGAl.  Faipari  Kutatasok, 
Budapest,  1  :  75-85. 

Hajmanowski,  S.  1968.  A  VARSOI  ERDESZETI  KUTATOIN- 
TEZET  ERDOTELEPITESI  ES  FASITASI  OSZTALYANAK 
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SOUTHERN  PINES  AND  CERTAIN  HYBRIDS 
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Oxygen  production  a)id  stomatal  characteristics  of  detached 
needles  of  the  major  southern  pines  and  certain  species  hybrids 
ivere  measured  to  evaluate  species  differences  in  responsiveness 
to  eyivironmental  change.  Regardless  of  species,  oxygen  produc- 
tion rates  ivere  high  during  the  season  of  needle  formation,  grad- 
ually declined  during  the  first  winter,  peaked  again  in  the  second 
summer,  and  decreased  thereafter.  Longleaf  and  slash  pine  rates 
decreased  more  than  loblolly  and  shortleaf  rates  folloiving  ex- 
posure to  darJiness  and  were  also  more  sensitive  to  changes  in 
temperature.  Such  differences  were  generally  larger  in  summer 
than  in  winter.  Seasonal  patterns  of  and  species  differences  in 
stomatal  activity  generally  paralleled  those  for  oxygen  produc- 
tion. Longleaf  and  slash  stomates  apparently  closed  faster  and 
more  completely  in  darkness  than  those  of  loblolly  and  shortleaf. 
Reactions  of  species  hybrids  generally  were  similar  to  those  of  the 
male  parent  species. 

Additional  keywords:     Finns  palustris,  P.  elliottii,  P.  taeda,  P. 
echinata,  stomatal  response. 

Because  forest  trees  are  subject  to  a  widely  varying  environment, 
the  physiological  efficiency  with  which  they  adapt  to  changing  condi- 
tions may  be  more  important  to  growth  than  their  performance  under 
optimum  conditions.  Certainly,  trees  that  efficiently  adapt  to  fluctua- 
tions in  weather  should  grow  more  than  those  that  do  not.  Photosyn- 
thetic  plasticity  has  been  suggested  by  Mooney  and  others  (1964)  as 
one  way  in  which  plants  adjust  to  seasonal  changes  in  environment. 

The  rate  of  photosynthesis  in  tree  species  is  highly  variable  be- 
cause a  number  of  internal  and  external  factors  affect  it  (Kramer  and 
Kozlowski  1960).  Rate  of  gas  exchange  is  an  integration  of  many  of 
these  factors  and  thus  may  be  a  reasonable  index  of  the  physiological 
state  of  the  tree.  Response  in  rate  of  gas  exchange  to  environmental 
change,  therefore,  may  be  a  measure  of  the  tree's  ability  to  physio- 
logically adjust  to  environmental  change. 

1  The  author  Mas  formerly  Principal  Plant  Physiolouist.  Southern  Forest  Experiment  Station,  Forest 
Service — USDA,  Gulfport.  Mississippi.  He  is  now  Professor  of  Forestry.  Department  of  Forestry, 
Clemson  University,  South  Carolina,  and  he  acknowledges  the  contribution  of  CIcmson  University 
in  providing  the  time  to  prepare  this  paper. 


In  the  present  study,  the  rates  of  oxypfen  production  of  freshly 
detached  needles  of  four  species  of  southern  pines  and  certain  species 
hybi'ids  were  measured  during  a  series  of  changes  in  light  and  tem- 
perature to  determine  if  the  species  differ  in  their  ability  to  respond 
to  environmental  change.  Eventually  such  differences  could  be  ex- 
ploited in  selection  and  breeding. 

Materials  and  Methods 

Needles  were  collected  from  15  trees  of  each  species  growing  in 
a  3-year-old  plantation  in  Gulfport,  Mississippi.  The  longleaf  (Pimis 
palustris  Mill.)  and  shortleaf  (P.  echinata  Mill.)  saplings  were  from 
bulk  seedlots ;  the  slash  (P.  elliotfii  Engelm.)  and  loblolly  (P.  taeda  L.) 
saplings  were  wind-pollinated  progeny  of  two  putative  superior  trees. 
Needles  were  selected  at  random  from  the  main  flush  of  terminal 
growth,  but  those  that  were  damaged  mechanically  or  by  insects  were 
rejected.  Needles  from  the  1964  spring  flush  were  collected  and  ana- 
lyzed from  September  1964  through  August  1965 ;  those  from  the  1965 
spring  flush  were  tested  from  June  through  October  1965.  Generally, 
two  or  three  collections  were  made  each  month. 

Gas  exchange  was  measured  in  a  Bronwill  UVL  Warburg  appara- 
tus.- The  outside  well  of  the  13  ml  flask  contained  3  ml  of  0.6  per- 
cent (at  38°  C)  Paradee's  CO..  buffer  (as  given  by  Umbreit  et  al. 
1957)  ;  the  center  well  contained  0.5  ml  of  distilled  water. 

The  2.5  cm  distal  tips  of  five  needles  (one  from  each  of  five  trees 
of  a  given  species)  were  placed  in  the  center  well  in  an  upright  posi- 
tion. Surface  tension  of  the  water  caused  them. to  adhere  to  the  wall 
of  the  well. 

In  a  typical  experiment  the  needle  bundles  were  collected  from  the 
trees  at  8:00  a.m.,  placed  in  test  tubes  containing  enough  water  to 
cover  the  basal  ends  of  the  needles,  and  brought  into  the  laboratory. 
Tips  were  removed  from  each  needle  and  placed  in  the  prepared  War- 
burg flask  by  8:45  a.m.  Flasks  were  then  put  in  the  Warburg  bath 
preset  at  30°  C.  All  experiments  were  made  at  1,500  fc  measured  with 
a  GE  213  meter  at  the  bottom  of  the  flasks.  After  10  minutes,  the 
manometers  were  closed  and  measurements  started.  Three  30-minute 
Oo  uptake  measurements  were  made  with  the  lights  on,  then  the  lights 
were  extinguished  and  a  60-minute  measurement  of  0;  uptake  was 
made  after  which  the  lights  were  turned  on  and  two  more  30-minute 
Oo  production  measurements  taken.  Bath  temperature  was  then  in- 
creased to  40°  C,  and  three  more  30-minute  0^  production  determi- 
nations were  made.  All  measurements  started  from  an  open  stopcock 
with  5-minute  intervals  between  measurements.  The  time  for  COo 


2  Mention  of  trade  names   is  solely   to   identify   equipment   used   and   does   not   imply   endorsement   by 
the  U.S.  Depnrtment  of  Agriculture. 


pressure  to  come  into  equilibrium  was  disregarded  because  differ- 
ences among  species  were  of  primary  concern  rather  than  absohite 
values.  Net  rates  of  0:,  production,  uncorrected  for  0:;  uptake,  are  pre- 
sented in  this  paper. 

For  the  hybrid  experiments,  needles  came  from  trees  in  2-  to 
8-year-old  plantings  (table  1)  in  or  near  Gulf  port.  Collections  began 
in  spring  1965  and  continued  through  spring  1966.  Procedures  for 
sampling  needles  and  determining  0,  production  were  the  same  as 
described  above.  But  the  schedule  of  measurements  was  different 
because  the  primary  purpose  was  to  measure  the  0,  production  after 
a  period  of  darkness.  The  successive  measurements  were  30-minute 
Oo  production,  30-minute  0,  uptake,  30-minute  0;  production,  60-minute 
0,  uptake,  and  30-minute  0..  production — all  at  30°  C. 

Table  1. — Parentage  of  the  hyb7-ids  and  their  controls 


Planting 

Control 

Control 

Hybrid 

Hybrid 

A 

El-1  X  Wi 

Ec-b= 

El-2  X  Ec-13 

B 

Ec-2  X  W 

El-3  X  W 

Ec-2  X  El-3 

C 

El-b 

Ec-b 

El-2  X  Ec-1 

Ec-3  X  El-4 

D 

El-b 

T-b 

El-5  X  T-m^ 

El-6  X  T-m 

E 

T-1  X  W 

El-7  X  W 

El-7  X  T-1 

F 

El-8  X  W 

T-2x  W 

El-8  X  T-m 

T-2  X  El-8 

G 

T-b 

P-b 

P-s5  X  T-m 

•   .   • 

H 

P-b 

Ec-b 

P-1  X  Ec-4 

I 

El-b 

Ec-b 

Ec-5  X  El-m" 

El-9  X  Ec-m* 

^  El-1  X  W  =  wind-pollinated  progeny  of  slash  parent  tree  #1. 

-  Ec-b  =  progeny  from  shortleaf  bulk  seedlot. 

3  El-2  X  Ec-1   =  hybrid  progeny  between  the  female  parent,  slash  pine  tree  #2, 

and  male  parent,  shortleaf  pine  tree  #1.  Female  parent  always  listed  first. 
*  T-m,  Ec-m,  or  El-m  =  bulk  mixture  of  loblolly,  shortleaf,  or  slash  pine  pollen. 
^  P-s  =  several  longleaf  pine  female  parents. 


Stomatal  closure  was  estimated  by  Fry  and  Walker's  (1967) 
adaptation  of  Froeschel  and  Chapman's  (1951)  pressure-infiltration 
technique.  A  needle  section  was  inserted  into  a  clear  plastic  cuvette 
filled  with  50-percent  alcohol.  Infiltration  into  the  stomates  was  ob- 
served through  a  binocular  microscope  while  air  pressure  inside  the 
cuvette  was  gradually  increased.  The  pressure  at  which  50  percent  of 
the  stomates  were  infiltrated  was  read  from  a  gauge  in  the  air  line. 
Fry  and  Walker  (1967)  showed  a  strong  linear  correlation  between 
infiltration  pressure  and  transpiration  in  Douglas-fir.  In  the  present 
study  the  diffusive  capacity  of  the  stomates  was  considered  to  be  100 
percent  when  half  of  them  were  infiltrated  at  3  lb/in-  of  pressure, 
and  0  percent  when  half  were  not  infiltrated  at  36  pounds.  Pressures 
were  transformed  into  percentages  of  apparent  diffusive  capacity  by 
straight-line  interpolation  between  the  0  and  100  percent  points. 


Samples  for  the  infiltration  tests  were  taken  in  the  same  way 
as  for  the  manometric  experiments,  except  that  tips  were  cut  from 
two  needles  per  fascicle  for  duplicate  samples.  The  needle  sections, 
with  their  bases  immersed  in  water  at  30°  C,  were  held  in  ordinary  air 
and  1,500  fc  of  light  for  45  minutes  before  pre-darkness  measure- 
ments. The  duplicate  samples  were  given  the  same  light  exposure  and 
then  darkened  for  1  hour  before  measurements  were  made. 

Results  and  Discussion 

The  highest  rate  of  Oj  evolution  was  usually  found  in  the  initial 
30°  C  reading;  the  next  two  measurements  were  progressively  lower 
(fig.  1).  The  reason  for  the  decline  was  not  determined.  There  was 
not  much  difference  among  species  when  the  first  three  readings 
were  expressed  as  a  percentage  of  the  initial  0,.  measurement. 
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Figure  1. — Average  0,  production  (as  a  perpentage  of  initial  observation)  in  re- 
sponse to  environmental  changes  and  time  after  needle  detachment. 
Summer  observations  extend  from  June  through  early  September; 
winter,  from  late  November  through  January. 

Immediately  after  1  hour  of  darkness  (post-dark),  longleaf  and 
slash  pine  needles  showed  much  greater  reductions  in  0..  evolution 
than  did  either  loblolly  or  shortleaf  pine.  The  differences  among  spe- 
cies were  generally  greater  in  summer  than  in  winter. 

When  the  bath  temperature  was  raised  from  30°  to  40°  C,  O2 
production  usually  increased  in  summer  and  decreased  in  winter. 

Seasonal  Changes  in  Oxygen  Production  and  Uptake 

Rates  were  high  during  the  first  summer  after  needle  emer- 
gence, then  gradually  dropped  to  a  low  during  the  winter.  Oxygen 
production  increased  sharply  the  following  spring,  when  the  needles 
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were  about  1  year  old,  then  gradually  decreased  during  the  summer 
(fig.  2).  All  four  species  responded  similarly  to  seasonal  changes. 
The  only  marked  departure  was  the  rapid  decrease  in  0,,  production 
by  shortleaf  pine  needles  in  their  second  summer.  This  decrease  was 
associated  with  pronounced  yellow  mottling  of  needles. 


FEB 
7  8  9  10  II 

NEEDLE     AGE    (MONTHS) 

Figure  2. — 0_,  production  of  detached  needles  ( fj.1  ()J30  miiintes/15  needle  tips 
at  30°  C)  averaged  over  several  experiments  j)er  nionth.  Measurements 
tvere  made  froyn  September  IflOi  through  August  1965  on  needles 
from  the  1961,  spring  flush  and  from  Ju)ie  thn.ugh  October  19l!5  on 
needles  from  the  1965  spring  flush. 


Low  rates  of  0^^^  production  in  October  presumably  were  asso- 
ciated with  droughts  from  late  September  through  early  November 
in  both  1964  and  1965.  Fall  dry  spells  are  typical  in  southern  Mis- 
sissippi. Rates  for  slash  and  longleaf  pine  needles  increased  slightly 
in  November  and  December,  after  fall  rains  started  and  before  cold 
weather  occurred. 

Winter  rates  of  0,  production  were  at  least  a  third  of  the  maxi- 
mum summer  rates,  confirming  earlier  reports  (Huberman  1940)  that 
winter  photosynthesis  contributes  to  the  growth  of  southern  pines. 

As  has  been  observed  by  McGregor  and  Kramer  (1963),  0,,  up- 
take gradually  increased  from  summer  through  fall  to  a  maximum 
in  late  winter  or  early  spring.  It  decreased  markedly  as  the  second 
summer  progressed   (fig.  3),  presumably  because  of  needle  aging. 

During  the  first  summer,  longleaf  pine  had  a  higher  rate  of  0,. 
uptake  than  the  other  species,  but  by  late  fall  and  early  winter  the 
rates  of  all  four  were  quite  similar.  From  early  spring  through  the 
second  summer,  the  rates  of  0,  uptake  for  longleaf  and  slash  pines 
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Figure  3. — Ave7-age  0,  uptake  of  detached  needles  by  month  (/xl  O^/hour/lS  needle 
tips  at  30°  C). 


were  generally  similar  and  higher  than  those  of  loblolly  and  shortleaf 
pines. 

Temperature  Change 

Differences  between  0,  production  at  30  and  40°  C  varied  among 
seasons  and  species  (fig.  4).  Differences  were  similar  and  smallest 
for  all  species  in  winter.  Longleaf  and  slash  pine,  however,  had  much 
larger  differences  than  loblolly  and  shortleaf  pine  during  spring  and 
summer.  The  change  in  net  0,  production  with  increase  in  tempera- 
ture may  result  from  several  factors — changes  in  stomatal  opening, 
changes  in  membrane  permeability,  changes  in  respiration,  heat  sta- 
bility of  the  photosynthetic  mechanism,  and  an  increase  in  CO2  pres- 
sure in  the  flasks. 

Dark  Closure  of  Stomates 

Species  differences  in  pre-  and  post-dark  Oj  production  (fig.  1) 
may  be  the  result  of  a  faster  rate  of  stomatal  closure  in  the  slash 
and  longleaf  needles  than  in  loblolly  and  shortleaf.  Hodges  (1967) 
found  marked  differences  in  rates  of  stomatal  closure  among  four 
genera  of  conifers  and  also  noted  that  short-term  fluctuations  in  pho- 
tosynthesis of  P.  sylvestris  L.  wei-e  related  to  the  rapid  opening  and 
closing  of  its  stomates. 

In  the  present  study,  the  amount  of  pre-  and  post-dark  Oo  pro- 
duction was  related  to  the  apparent  diffusive  capacity  of  the  stomates 
as  measured  by  the  infiltration  technique.  In  one  experiment,  the  pre- 
dark  0.  production  rate  of  slash  pine  needles  was  87  /xl  with  the 
apparent  diffusive  capacity  of  the  stomates  at  80  percent;  post-dark 
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Figure  4. 


-Average  differences  hetivee)i  the  last  measurements  of  0,  prodiictioyi 
at  30  and  JfO°  C  by  month. 


0,  production  was  41  /d  with  the  apparent  diffusive  capacity  of  46 
percent.  For  loblolly  pine,  pre-dark  values  were  93  rl  at  88  percent, 
and  post-dark  0,  production  was  80  i^l  at  81  percent.  Similar  corre- 
lations were  obtained  many  times.  Other  researchers  have  observed 
good  agreement  between  stomatal  apparent  diffusive  capacity  and 
gas  exchange  when  stomatal  openings  varied  in  response  to  dif- 
fering water  regimens  (Lopushinsky  1969,  Miller  and  Allen  1971). 

The  seasonal  pattern  in  reduction  of  0,  production  after  1  hour 
of  darkness  (fig.  5)  suggests  that  the  stomates  can  close  faster  in 
spring  and  summer  than  in  winter.  Differences  among  the  species  were 
greatest  in  the  summer.  Greater  post-  than  pre-dark  0,  productions 
were  obtained  with  loblolly  and  shortleaf  pine  needles  on  some  dates 
in  winter  and  early  spring,  but  with  longleaf  and  slash  pine  needles 
the  pre-dark  Oj  production  was  always  greater  than  post-dark. 

Because  of  changing  levels  of  photosynthesis,  it  is  difficult  to 
say  how  accurately  these  data  reflect  stomatal  closure  throughout  the 
season.  However,  infiltration  measurements  on  slash  pine  needles  did 
show  a  slower  dark  closure  during  winter  than  during  summer  Also, 
for  a  given  species  within  a  given  season,  the  reduction  attributable 
to  the  dark  period  was  not  correlated  with  the  pre-dark  0,  production. 
Thus,  the  seasonal  pattern  in  figure  5  gives  the  qualitative  if  not  the 
quantitative  pattern  of  dark  response  of  stomates. 
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Figure  5. — Average  diffe)-ences   in   pre-  and  posf-dayk  0,  production    by   month 
(ixl  OJSO  yninntes/15  needle  tips  at  .30°   C). 


Hybrid  Responses 

Responses  of  the  hybrids  between  longleaf  or  slash  and  loblolly 
or  shortleaf  pines  were  quite  similar  to  those  of  the  male  parent  spe- 
cies whether  measured  by  manometry  (fig.  6)  or  by  the  infiltration 
technique  (fig.  7).  Only  slash  x  loblolly  hybrids  deviated  from  this 
pattern:  about  60  percent  reacted  like  their  loblolly  pine  parent;  the 
rest  were  intermediate  between  the  parent  species.  Measurements 
taken  on  different  sampling  dates  sometimes  showed  the  slash  x  lob- 
lolly hybrids  reacting  like  the  male  parent  (fig.  6,  F;  fig.  7,  D.),  and 
sometimes  their  reaction  was  intermediate  between  parents  (fig.  7, 
Fo;  fig.  6,  D,).  Variation  among  sampling  dates  and  individual  parent 
trees,  therefore,  may  account  for  these  few  departures  from  the  gen- 
eral trend. 

Only  two  specimens  of  the  rare  longleaf  x  shortleaf  hybrid  were 
available;  the  limited  data  nevertheless  support  observations  on  the 
other  hybrids  (fig.  6,  H). 
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Figure  6. — Post-dark  0.^  production  of  hybrids  as  a  percentage  of  pre-dark  pro- 
duction. Large  letters  denote  plantations  and  synaller  letters  denote 
species  and  hybrids  as  stated  in  table  1.  Subscripts  indicate  different 
sampling  dates. 
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Figure  7. — Apparent  diffusive  capacity  of  stomatcs  of  interspecific  hybrids  and 
their  controls  as  measured  by  pressure-infiltration.  Large  letters  de- 
note plantations  and  sjn'Ucr  letters  denote  species  and  hybrids  as 
stated  in  tabh  1.  Snbscrpts  indicate  different  sampling  dates. 
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The  appraisal-bii-comparison  method  of  estimating  stump- 
age  prices,  previovslij  applied  only  to  single-product  sales,  ivas 
applied  to  multiple-product  sales.  Equations  were  developed  to 
estimate  the  fair  price  for  standing  timber  based  on  the  amounts 
actually  paid  in  similar  sales  in  southeryi  National  forests.  Four 
price  zones  were  delineated  and,  a  separate  estimating  equation 
was  developed  for  each.  Average  wholesale  lumber  price  was 
the  most  important  variable;  several  measures  of  tree  size  were 
also  important.  The  estimating  equations  showed  W  values 
ranging  from  .06  to  .85  and  standard  errors  of  from  $3.60  to 
$5.1i,  values  comparable  to  those  obtained  for  single  product 
sales.  The  method  can  be  applied  directly  to  the  sale  of  public 
timber  and  appears  to  be  an  adequate  guide  to  stumpage  valua- 
tion in  private  sales. 

Additional    keywords:    Price,    estimating   equation,    transaction 
analysis,  appraisal  by  comparison. 

Because  of  the  economics  of  mechanized  harvesting  and  increased 
emphasis  on  full-tree  utilization,  multiple-product  stumpage  sales 
are  rapidly  supplanting  single-product  sales.  Though  the  trend  is 
economically  desirable,  determining  the  market  value  of  standing 
timber  for  multiple-product  sales  is  more  difficult  than  for  single- 
product  sales.  Traditionally,  the  stumpage  value  of  single-product 
sales  is  derived  by  deducting  harvesting,  transportation,  and  proc- 
essing costs,  plus  an  allowance  for  profit  and  risk,  from  the  selling 
price  of  the  product.  However,  applying  this  method  to  multiple- 
product  sales  is  difficult  because  volumes  and  costs  have  to  be  de- 
termined separately  for  each  product  and  the  necessary  data  are 
frequently  unavailable.  An  alternative  method  is  "appraisal  by  com- 
parison", in  which  the  price  set  for  a  stand  of  timber  is  comparable 
to  average  prices  established  in   previous   transactions.    Sometimes 


referred  to  as  the  method  of  "transaction  analysis"  or  "transaction 
evidence",  the  techniciue  appears  suitable  for  appraising  multiple 
product  sales.  It  has  been  used  previously  for  single-product  sales — 
specifically  sawtimber  (Guttenberg  1956)  and  pulpwood  (Row  and 
Guttenberg  1961).  The  major  advantages  are  availability  of  data, 
which  are  collected  as  a  regular  part  of  the  sales  procedures,  and 
ease  in  application.  The  method  also  avoids  the  need  to  specify  the 
values  of  end  products  or  to  determine  costs  yet  recognizes  changes 
in  both. 

The  purpose  of  the  present  study  was  to  determine  the  appli- 
cability of  the  appraisal-by-comparison  method  to  multiple-product 
sales.  In  the  study,  equations  were  developed  to  estimate  fair  prices 
for  standing  timber  based  on  prices  actually  paid  for  similar  tracts. 
The  equations,  which  include  stand  conditions  and  other  factors  in- 
fluencing stumpage  prices,  apply  only  to  lump  sum  sales. 

Data 

Stumpage  prices  were  analyzed  for  679  multiple-product  sales 
of  southern  pine  timber  sold  from  National  forests  between  1969 
and  1973: 

Year  Number  of  Sales 


1969 

108 

1970 

121 

1971 

134 

1972 

163 

1973 

153 

All  data  were  from  competitively  priced  commercial  sales  that 
included  trees  suitable  for  both  sawtimber  and  pulpwood.  Sales  were 
excluded  if  the  pulpwood  volume  was  derived  solely  from  tops  of 
sawtimber-sized  trees,  if  data  needed  for  the  analysis  were  lacking, 
if  hardwoods  comprised  more  than  10  percent  of  the  volume,  or  if 
the  sales  were  negotiated  or  special  sales  such  as  rights-of-way.  The 
number  of  sales  by  National  forests  in  each  state  were: 


Location, 

N 

imber  of  Sales 

Alabama 

22 

Arkansas 

238 

Florida 

62 

Georgia 

4 

Louisiana 

75 

Mississippi 

126 

South  Carolina 

133 

Texas 

19 

2 

Information  compiled  for  each  sale  included  forest  and  ranger 
'  district,  month  and  year  of  sale,  number  of  bids,  dollar  amount  of 
the  winning  bid,  acreage  to  be  cut,  sawtimber  volume,  number  of 
sawtimber  trees,  sawtimber  trees  by  diameter  class,  pulpwood  volume, 
number  of  pulpwood-size  trees,  and  pulpwood-size  trees  by  diameter 
class  if  known. 

Sawtimber  volume  was  expressed  in  board  feet  (Scribner)  ; 
pulpwood  volume  was  reported  in  cords  in  earlier  years  and  in  hun- 
dred cubic  feet  (CCF)  later.  For  the  analysis,  all  volumes  were 
changed  to  equivalent  cubic  measure.  Pulpwood  volumes  were  con- 
verted on  the  basis  of  76  cubic  feet  of  solid  wood  per  cord.  Saw- 
timber volumes  were  converted  using  values  in  Tables  for  Estimat- 
i,  ing  Cubic  Foot  Volume  of  Timber  (Mesavage  1947)  and  Tables  for 
Estimatinci  Board  Foot  Volumes  of  Timber  (Mesavage  and  Girard 
1946),  assuming  a  typical  southern  pine  form  class  of  78. 

Analysis 
Variables 

'  Previous  analyses  showed  that  stumpage  prices  vary  with  loca- 

'  tion,  time,  and  stand  conditions. 

I  Location.  —  Prices  vary  by  location  because  of  differences  in 

such  factors  as  topography,  road  conditions,  local  competition 
among  buyers,  and  proximity  to  mills  —  all  of  which  are  difficult 
to  quantify.  In  the  analysis,  the  National  forests  were  grouped  into 
four  price  zones  according  to  similarities  in  average  price,  number 
of  bids,  acreage  cut,  volume  per  tree,  proportion  of  volume  in  saw- 
timber, volume  of  sawtimber  trees,  and  dispersion  of  trees  by  size 
as  the  criteria : 

Price  Zone  State (s)  Included 

Low  Arkansas 

Medium  low  Alabama,  Florida,  Georgia, 

South  Carolina  (Southeast) 
Medium  high  Mississippi 

High  Louisiana,  Texas 

Sepai'ate  price  predicting  equations  were  calculated  for  each  price 
zone. 

Time  of  sale.  —  Because  the  stumpage  price  level  fluctuates,  it 
was  necessary  to  account  for  the  temporal  behavior  of  prices  for 
the  sales,  which  encompassed  a  5-year  period.  Price  changes  over  time 
were  accounted  for  by  including  in  the  analysis  the  Bureau  of  Labor 
Statistics  (BLS)  average  wholesale  price  for  southern  pine  No.  2 
dimension  lumber — considered  a  reliable  indicator  of  swings  in  the 
lumber  market   (fig.  1).  Anticipated  price  changes  were  accounted 


for  by  including  changes  in  the  kimber  price  for  the  previous  12- 
months.  These  two  time  variables  were  designated  as  follows : 


P., 


VP,: 


200 


Bureau    of    Labor    Statistics    (BLS)    average   wholesale 
price,   in   dollars  per  thousand  board   feet  lumber  tally, 
of  southern  pine  No.  2  dimension  lumber. 
12-month  change    (to  the  month  prior  to  sale)    in  BLS 
average  wholesale  price  of  southern  pine  No.  2  dimen 
sion  lumber. 


1969 


1970 


1972 


1973 


Figure  1.- 


-Dureau    of    Labor    Statistics     (BLS)     average    ivholesalc    price    for 
southern  pine  No.  2  dimension  lumber,  1969-1973. 

Stand  characteristics.  —  Stand  characteristics  influence  stump- 
age  prices  by  their  effect  on  both  harvesting  costs  and  product  al- 
ternatives. Twenty-one  stand  characteristics  were  chosen  as  inde- 
pendent variables  for  testing  as  possible  price  determinants.  Of 
these,  eight  were  obtained  directly  from  sales  records : 

A    =  acreage  cut 

Ts  =  sawtimber  trees 

T,,  =  pulpwood  trees 

T     =  total  trees 

V,   =  sawtimber  volume   (in  CCF) 

V„  =  pulpwood  volume    (in  CCF) 

V     =  total  volume   (in  CCF) 

D     =  average  diameter  of  sawtimber  trees    (in  inches). 


Thirteen    additional    variables    were    f^enerated    from    the    primary 
data : 

V/T,  T/V  ^   average  volume  per  tree  and  its  reciprocal 
V/A,  A/V  =   volume  per  acre  and  its  reciprocal 

VxV/A  =   interaction  of  total  volume  and  volume  per  acre 
T/A,  A/T  =   trees  per  acre  and  its  reciprocal 
Ts/T,  T/Ts  =   proportion  of  sawtimber  trees  and  its  recipro- 
cal 
Vs/V,  V/Vs  =   proportion  of  sawtimber  volume  and  its  reci- 
procal 
Vs/Ts  =   average  volume  per  sawtimber  tree 
eDV^D  =   sum  of  diameters-squared  divided  by  sum  of 
diameters,  for  sawtimber  trees. 

Equations 

For  each  price  zone,  a  single-equation  model  was  set  up.  The 
dependent  variable,  identified  as  P,  was  stumpage  price,  in  dollars 
per  hundred  cubic  feet  (CCF).  The  form  of  each  price  model  was: 

P:  Pl  +  VP,.  +  A  +  Ts  +  Tp  +  T  +  Vs  +  Vp  +  V  +  D  + 
V/T  +  T/V  +  V/A  +  A/V  +  VxV/A  +  T/A  +  A/T  + 
Ts/T   +   T/Ts   +   Vs/V  +   V/Vs  +  Vs/Ts  +  sD-/sD 

Conceptually,  stumpage  price  is  treated  as  a  residual  in  the 
model.  Lumber  price  is  included  because  of  the  assumption  that 
the  price  of  stumpage  in  mixed  product  sales  is  derived  largely 
from  the  demand  for  lumber.  The  model  also  includes  elements  in- 
fluencing harvesting  costs,  which  would  be  deducted  from  the 
product  price  to  obtain  the  residual  value  for  stumpage. 


Results 

Results  of  the  analysis  indicating  the  price  determinants  oper- 
ating in  each  zone  are  shown  in  Table  1.  A  total  of  seven  independ- 
ent variables  were  significant  for  all  price  zones  combined.  The 
largest  number  occurred  in   the  equation  for  the  Southeast    (six), 

Table   1. — Equcttions  for  estimating  sfionpage    value  of  southern    pine   multiple- 
product  sales  in  dollars  per  100  cubic  feet 


Price  zone 


Equations 


Arkansas 

P 

Southeast 

P 

Mississippi 

P 

Louisiana-Texas 

P 

=    —53.3095  +  2.1874  D  +  0.2356  P,^  +  22.6536  Vs/V 
=    —43.6653    +    16.7197  D   +   0.4356  P,,  —  0.1723  VPl 

—  0.7402  T/V  +  22.8874  Vs/V  —  15.6513  ^D-/vI> 
=    —21.3645    +    0.2364   P,,  —  0.5960   T/V    +    27.7151 

Vs/V  +  15.8843  Vs/Ts  ' 
=    —132.2626  +  20.8999  D  +  0.4613  P,^  —  0.1552  VPl 

+  34.4979  Vs/V  —  14.8541  ^D-'/ZD 


and  the  fewest  in  that  for  Arkansas   (three).  Two  of  the  independ 
ent  variables    (Pl  and  Vs/V)   appeared  in  all  four  equations,   one 
(D)  in  three,  three  (T/V,  sDV^D,  VPl)  in  two,  and  only  one  (Vs/Ts) 
in  a  single  equation. 

In  each  of  the  four  equations,  average  wholesale  lumber  price 
(Pl)  was  the  most  important  variable,  reflecting  the  demand  for 
both  lumber  and  plywood  in  construction.  In  the  Southeast  and 
Louisiana-Texas  price  zones,  the  12-month  difference  in  lumber 
price  (VPl)  was  a  significant  independent  variable,  an  indication 
that  anticipated  changes  in  lumber  price  infuenced  the  prices  paid 
for  stumpage. 

Tree  size,  which  was  expressed  in  several  forms,  also  had  a 
great  influence  on  price.  The  reciprocal  of  volume  per  tree  (T/V), 
i.e.,  number  of  trees  per  hundred  cubic  feet,  was  significant  in  Mis- 
sissippi and  the  Southeast,  where  stumpage  price  decreased  as  the 
number  of  trees  per  hundred  cubic  feet  increased. 

Most  of  the  variables  indicative  of  tree  size  pertained  to  saw- 
timber.  Sawtimber  volume  as  a  proportion  of  total  volume  (Vs/V) 
was  significant  in  all  equations.  Since  large  trees  can  be  made  into 
the  most  valuable  products — lumber  and  plywood — stumpage  price 
increased  with  greater  proportions  of  sawtimber  volume. 

Average  diameter  of  sawtimber  trees  (D)  appeared  in  the 
equations  for  all  price  zones  except  Mississippi,  and  stumpage 
price  rose  with  increases  in  the  average  diameter  of  sawtimber 
trees.  Logging  cost  studies  have  consistently  shown  that  it  costs 
less  per  unit  of  volume  of  log  trees  of  large  diameter  than  those  of  | 
small  diameter. 

In  Mississippi,  stumpage  price  increased  with  increasing  aver- 
age volume  of  sawtimber  trees.  A  measure  of  diameter  distribution 
(2D-/-D)  was  significant  in  the  Southeast  and  Louisiana-Texas. 

Discussion 

Effect  of  Competition  on  Price 

Past  studies  have  indicated  that  competition  for  timber,  as 
measured  by  number  of  bids,  is  an  important  variable  for  explain- 
ing stumpage  price.  However,  this  factor  cannot  be  used  for  pre- 
diction since  it  cannot  be  measured  before  the  timber  is  offered  for 
sale.  Competition  was  not  included  in  the  appraisal  equations,  but 
the  number  of  bids  as  obtained  from  sales  records  was  tested  in 
the  analysis  to  determine  the  influence  of  competition  on  price  be- 
havior. The  number  of  bids  replaced  no  variables  but  was  an  addi- 
tional significant  variable  in  each  explanatory  equation.  In  all  but 
the  Southeast,  it  appeared  in  the  stepwise  regression   immediately 


after  lumber  price  and  sawtimber  volume  as  a  proportion  of  total 
volume.  The  proportion  of  price  variation  explained  (R-)  and  the 
standard  error    (SE)    were: 


Price  zone 


R= 


SE 


Without 

With 

Without 

With 

number 

number 

number 

number 

of  bids 

of  bids 

of  bids 

of  bids 

Mississippi 

0.85 

0.87 

3.56 

3.32 

Louisiana-Texas 

.77 

.82 

6.62 

5.83 

Southeast 

.77 

.80 

5.77 

5.51 

Arkansas 

.66 

.69 

5.14 

4.85 

The  differences  were  slight  and  of  no  practical  importance  when  the 
number  of  bids  was  included  in  the  equation. 

Application 

Application  of  the  predicting  equations  is  relatively  simple.  To 
apply  the  equation  to  a  stand  in  Mississippi,  for  example,  it  is  nec- 
essary to  know  total  volume,  total  number  of  trees,  sawtimber  vol- 
ume, and  number  of  sawtimber  trees — information  normally  col- 
lected when  the  sale  is  being  set  up.  From  these  data,  it  is  possible 
to  compute  the  values  needed  for  the  three  independent  variables  in 
the  equation. 

Application  of  the  equation  is  illusti'ated  by  the  following  ex- 
ample :  assume  that  the  problem  is  to  determine  the  value  of  a  stand 
of  timber  in  Mississippi  in  October  1973,  if  eight  trees  of  average 
size  are  required  to  produce  100  cubic  feet  of  bolts  or  logs,  if  saw- 
timber volume  averages  20  cubic  feet  (or  0.2  CCF)  per  tree,  and 
if  60  percent  of  the  cubic  foot  volume  is  in  sawtimber  trees.  When 
these  values  are  inserted  into  the  estimating  equation  for  Missis- 
sippi, the   result  is : 

P  =  — 21.3645  +  0.2364  (187.237)  —0.5960(8)  +  27.7151  (.60) 

+  15.8843  (.20) 
P  =  $37.94 

This  is  the  estimated  price  in  dollars  per  hundred  cubic  feet  for  the 
timber  described  above.  The  price  is  comparable  to  the  amount 
paid  for  other  stands  sold  in  the  Mississippi  National  Forests  as 
of  October  1973. 

Setting  a  minimum  price.  —  A  seller  needs  to  set  an  appraised 
price  because  stumpage  is  not  always  purchased  by  competitive  bid- 
ding and  because  some  offers  attract  only  one  bid.  Setting  a  mini- 
mum price  is  not  only  required  l)y  law  but  is  also  dictated  by  com- 


mon  sense  since  valuable  public  timber  might  otherwise  be  sold  be- 
low market  value.  Even  when  there  is  more  than  one  bidder,  a  mini- 
mum price  is  needed  to  protect  against  collusion.  Unless  the  ap- 
praisal is  set  at  a  nominal  price,  some  and  perhaps  all  bidders  could 
be  eliminated.  Appraisal  must  be  kept  low  enough  to  assure  that 
the  timber  will  be  sold  and  that  loggers  will  remain  in  business  and 
compete  for  timber  in  future  sales,  but  high  enough  to  protect  the 
public  asset. 

Since  the  estimated  price  is  comparable  to  the  prices  being  paid 
in  other  sales,  it  is  representative  of  prices  agreeable  to  a  willing 
buyer  and  a  willing  seller  in  an  open  market  transaction.  But  if  the 
estimated  price  is  used  directly  as  the  appraised  price,  there  is  a 
50  percent  chance  the  tract  will  not  be  sold.  Since  the  estimated 
value  is  the  average  price  buyers  are  willing  to  pay — half  are  will- 
ing to  pay  more  and  half  less.  The  appraised  price  might  be  reduced 
below  the  estimated  price  by  an  amount  equivalent  to  one  standard 
error  at  the  mean,  expressed  as  a  percentage. 

Applijiiig  the  equations  to  private  sales.  —  The  analysis  pre- 
sented here  was  based  entirely  on  National  forest  sales.  The  appli- 
cability of  the  results  to  private  sales  was  not  tested  primarily  be- 
cause of  the  difficulty  of  obtaining  enough  private  sales  records. 

Public  and  private  stumpage  sales  differ  in  that  the  minimum 
acceptable  price  in  a  private  sale  may  be  known  only  to  the  seller; 
whereas,  in  public  sales,  the  minimum  price  is  advertised.  Also,  Na- 
tional forest  sales  are  usually  larger  than  private  ones,  although 
the  range  in  size  overlaps  considerably.  In  this  study,  there  were 
37  National  forest  sales  of  under  100  acres;  some  were  less  than 
ten. 

Nevertheless,  the  price  variables  found  significant  in  public 
timber  sales  should  apply  to  private  sales.  Product  prices  and  stand 
conditions  affect  stumpage  price  similarly  regardless  of  ownership. 
Furthermore,  average  prices  paid  for  National  forest  stumpage  will 
not  differ  greatly  from  those  paid  for  private  stumpage.  National 
forest  timber  cannot  be  more  costly  than  private  timber  because 
the  large  blocks  normally  sold  by  National  forests  attract  relatively 
few  bidders.  Also,  private  timber  offers  purchasers  an  alternative 
source  of  supply  and  therefore  limits  the  price  buyers  must  pay  for 
public  timber.  On  the  other  hand,  National  forest  timber  is  not  likely 
to  be  sold  for  less  than  private  stumpage  because  sellers  of  public 
timber  are  never  compelled  to  complete  transactions.  Moreover,  the 
firm  minimum  price  advertised  with  each  offer  to  sell  public  timber 
does  not  permit  prospective  buyers  to  bid  less  than  the  advertised 
price. 


Conclusion 

Results  of  the  analysis  indicate  that  stumpage  appraisal  by 
comparison  by  means  of  statistically  calculated  estimating  equations 
based  on  past  sales  can  be  applied  to  multiple-product  sales.  The 
method  can  be  applied  directly  to  the  sale  of  public  timber  and  ap- 
pears to  be  an  adequate  guide  to  stumpage  valuation  in  private 
sales. 
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SUMMARY 

Tables  present  descriptions  and  properties  of  40 
important  Midsouth  soils  and  show  management 
suggestions,  occurrence,  and  suitability  ratings  of 
species. 

Additional  keywords:  Site  index,  growth  poten- 
tial. 

This  paper  updates  and  expands  previous  informa- 
tion (Broadfoot  1964)  about  important  Midsouth  soils 
and  their  suitability  for  hardwoods.  Tables  1  through 
40  present  the  description  and  properties  of  each  soil 
and  show  management  suggestions,  occurrence,  and 
suitability  ratings  of  species.  Because  many  good  soils 
in  the  Midsouth  have  been  cleared  for  agricuhure,  the 
majority  of  those  included  here  are  poorly  drained 
clays,  inaccessible,  hilly,  or  frequently  flooded.  Species 
that  have  commercial  timber  value,  are  useful  for 
wildlife,  or  are  considered  as  forest  weeds  are  included. 
Often  a  species  that  does  not  occur  on  a  soil  is  listed 
when  the  soil  has  properties  that  are  similar  to  those  of 
soils  on  which  the  species  does  occur. 

Soil  properties  were  determined  by  currently 
accepted  standard  analytical  procedures.  Soil  series 
were  confirmed  or  reclassified  according  to  the 
National  Cooperative  Soil  Survey.  Scientists  from  the 
Soil  Conservation  Service  were  consulted  when  soil 
identification  was  in  doubt.  The  number  for  the  Major 
Land  Resource  Area  (MLRA)  on  which  each  soil 
occurs  is  presented  in  the  description  of  the  soil,  and 
the  areas  are  outlined  in  figure  1.  Of  the  40  soils,  16 
occur  primarily  in  the  Southern  Mississippi  Valley 
Alluvium,  12  in  the  Silty  Uplands,  9  in  the  Coastal 
Plains,  and  3  in  the  Blackland  Prairies. 


Names  of  species  are  according  to  the  Check  List  of 
Native  and  Naturalized  Trees  of  the  United  States 
(Little  1953).  The  information  on  species  is  based 
primarily  on  observations  during  the  past  decade  or  so 
and  on  detailed  measurements  of  more  than  700  plots 
located  throughout  the  Midsouth.  Plots  were  on  areas 
having  uniform  soil  and  well-stocked,  even-aged 
stands  that  showed  no  evidence  of  having  been  cut  or 
burned.  Distribution  of  the  soils  among  the  plots  was 
roughly  proportional  to  the  present  importance  of  the 
soils  for  growing  hardwoods. 

The  full  range  of  height  growth  of  each  species  was 
determined  through  observation  of  its  growth  on 
different  soils  and  different  sites.  In  setting  the  limits, 
the  influence  of  local  physiography,  past  use,  and 
incidence  of  disease  and  insects  were  taken  into 
account.  The  20-foot  range  of  the  site  indices  is 
calculated  to  represent  near-virgin  site  condition. 
Whether  the  height  of  a  tree  would  be  nearer  the  upper 
or  lower  end  of  the  range  depends  upon  local  moisture 
conditions,  individual  stand  characteristics,  and 
genetic  differences  within  species.  Site  index  is  height 
at  50  years,  except  for  eastern  cottonwood  which  is 
height  at  30  years. 

Site  index  for  some  species  on  some  soils  was 
calculated  in  an  additional  way.  On  plots  where 
sweetgum  was  present,  its  average  height  was  deter- 
mined and  related  by  regression  to  the  average  heights 
of  species  found  growing  with  it  (Broadfoot  1970). 
Thus,  on  plots  where  sweetgum  and  one  or  more  of  the 
other  species  was  present,  the  site  index  of  those  that 
were  not  present  was  estimated. 


'  Formerly  Principal  Soil  Sticnti-.!  al  Ihc  Southern  Hardwoods  laboratory,  which  is 
maintained  at  Stoneville,  Mississippi,  by  Ihc  Southern  Forest  Experiment  Station.  Forest 
Service  L'SDA,  in  cooperation  with  the  Mississippi  Agricultural  and  Forestry 
Experiment  Station  and  Southern  Hardwood  Forest  Research  Group.  The  author  is  now 
retired. 
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Figure  1 .  —  General  location  of  the  Major  Land  Resource  A  reas  in  the  Midsouth  where  southern  hardwoods 
are  grown.  The  map  is  adapted  from  Austin  (1965). 
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EXPLANATION  OF  SYMBOLS 

A+  Favor  in  management;  suitable  for  planting;  occurs  frequently. 

B+  Favor  in  management;  occurs  frequently. 

C+  Manage  but  do  not  favor;  occurs  frequently. 

D+  Weed  species  on  this  soil;  retain  if  useful  for  wildlife;  occurs  frequently. 

A  Favor  in  management;  suitable  for  planting;  occurs  occasionally. 

B  Favor  in  management;  occurs  occasionally. 

C  Manage,  but  do  not  favor;  occurs  occasionally. 

D  Weed  species  on  this  soil;  retain  if  useful  for  wildlife;  occurs  occasionally. 

1  Best  growth;  among  the  top  soil-species  combinations  for  production. 
1-2  Growth  ranges  from  best  to  good. 

2  Good  productivity  with  proper  management. 
2-3  Growth  ranges  from  good  to  fair. 

3  Fair  to  poor  growth. 
3-4  Poor  to  unsuited. 

4  Unsuited. 

(  )  Species  is  not  known  to  occur  naturally  on  this  soil.  Suitability  rating  is  by 
opinion. 


Table  I .  —  The  A  DLER  series  is  a  member  of  the  coarse-silly,  mixed,  nonacid.  thermic  family  of  A  quic  Udifluvents.  These  soils  occur  chiefly  in 
narrow  to  broad  foodplains  within  the  Silty  Uplands  (MLRA-134),  on  slopes  off)  to  2  percent.  They  are  moderately  well  drained,  with  gray 
mottles  beginning  at  about  16  inches'  depth.  If  surface  layers  of  soil  are  above  pH  7.5,  it  should  be  considered  unsuitable  for  planting  oaks. 


Property 


Unit 


Soil  depth  in  inches 


(1-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.0 

5.5 

6.0 

6.3 

20 

18 

17 

18 

34 

34 

30 

32 

14 

16 

18 

28 

6 

6 

8 

7 

1.20 

.72 

.86 

.70 

8.4 

8.8 

6.6 

6.8 

3.1 

4.4 

4.0 

3.9 

1.8 

2.1 

1.6 

1.9 

1.72 

2.09 

2.50 

2.05 

62 

76 

86 

90 

14 

20 

39 

33 

72 

64 

47 

53 

14 

16 

14 

14 

1.24 

1.42 

1.48 

1.46 

25 

30 

27 

28 

38 

40 

39 

37 

8 

10 

7 

8 

30 

30 

32 

29 

53 

46 

44 

45 

15 


Table  \d.— Species  suitability  and  productivity  on  ADLER  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green 

Baldcypress 

Birch,  river 

Boxelder 

Catalpa 

Cherry,  black 

Chinaberry 

Cottonwood,  eastern 

Elms,  American  and  slippery 

Hackberry  and  sugarberry 

Honeylocust 

Locust,  black 

Maple,  red 

Mulberry 

Oak,  bur 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  pin 

Oak,  water 

Oak,  willow 

Pecan 

Persimmon,  common 

Red  cedar,  eastern 

Sassafras 

Sweetgum 

Sycamore,  American 

Walnut,  black 

Willow,  black 

Yellow-poplar 


A+ 

1 

105- 

85 

84 

C 

1-2 

110- 

90 

(2) 

85- 

65 

C 

c 

c 

2 

95- 

75 

c 

A 

1 

130-110 

95 

c+ 

1 

95- 

75 

B 

1 

100- 

80 

C 

1 

95- 

75 

C 

C 

2 

90- 

70 

C 

C 

B 

1-2 

115- 

95 

100 

98 

B 

1-2 

115- 

95 

114 

94 

C 

B 

1-2 

110- 

90 

92 

B 

1-2 

110- 

90 

94 

96 

B 

2 

100- 

80 

C 

2 

85- 

65 

C 

C 

2 

95- 

75 

A+ 

1-2 

110- 

90 

95 

A+ 

1 

125- 

105 

110 

B 

1 

100- 

80 

88 

B 

2 

90- 

70 

B 

1-2 

115- 

95 

102 

Table  2. —  The  A  LUG  A  TOR  series  is  a  member  of  the  very  fine,  montmorillonitic,  acid,  thermic  family  of  Vertic  Haplaquepts.  It  occurs  in 
slackwater  sediments  from  Mississippi  River  alluvium.  The  series  consists  of  poorly  drained,  fine-textured  soil  onfloodplains  and  in  depressions 
or  old  drainageways.  The  surface  layer  is  gray  clay  and  subsoil  is  mottled  gray  clay.  Slopes  range  from  0  to  3  percent  (MLRA-lil).  If 
waterlogged  throughout  one  or  more  growing  seasons,  it  is  unsuitable  for  hardwoods.  There  should  he  no  free  water  in  the  surface  foot  of  soil 
during  July,  August,  or  September  to  obtain  productivity  within  the  estimated  range 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36^8 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5T 

5.0 

5.0 

5.5 

16 

13 

11 

14 

268 

222 

218 

192 

102 

161 

236 

264 

33 

19 

58 

112 

2.63 

1.20 

1.00 

0.77 

42.9 

44.7 

43.9 

36.8 

19.7 

19.7 

20.6 

19.9 

10.2 

12.6 

14.5 

13.8 

1.94 

1.64 

1.48 

1.50 

72.4 

75.8 

83.9 

96.9 

12 

8 

8 

9 

23 

22 

22 

28 

64 

70 

70 

63 

1.06 

1.18 

1.20 

1.27 

51 

56 

55 

52 

56 

56 

55 

52 

30 

34 

34 

33 

26 

22 

21 

19 

60 

56 

55 

52 

Table  2-d— Species  suitability  and  productivity  on  ALLIGATOR  soils 


Species 


Ash,  green 

Baldcypress 

Boxelder 

Buttonbush 

Catalpa 

Cottonwood,  eastern 

Cottonwood,  swamp 

Dogwood,  roughleaf 

Elms,  American  and  slippery 

Elms,  winged  and  cedar 

Hackberry  and  sugarberry 

Hawthorn 

Hickories  (except  water) 

Hickory,  water 

Honeylocust 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak.  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  swamp  post 

Oak,  water 

Oak,  willow 

Pecan 

Persimmon,  common 

Redbud 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black  and  swamp 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


Management 

and 

occurrence 


Suitability 


A+ 

B 

C 

D 

C 

A 

C 
D+ 
C+ 

C 
C+ 

D 

C 
C+ 

c+ 
c 
c 

B 

A+ 
C+ 

C 

c 

B+ 

B+ 
C 
C 
D 

D+ 

A+ 
A 
C 

C+ 

c 


2-3 

3 

2 

2 

2 
(4) 


Site  index 

Converted 

Estimated 

Measured 

from 

range 

average 

sweetgum 

90-  70 

80 

79 

95-  75 

88 

100-  80 


2 

85-  65 

2 

75-  55 

2-3 

85-  65 

2-3 

80-  60 

2 

90-  70 

1-2 

90-  70 

3-4 

75-  55 

2 

100-  80 

(1-2) 

105-  85 

2 

100-  80 

2 

85-  65 

(3) 

95-  75 

2-3 

85-  65 

2 

85-  65 

2 

95-  75 

2 

100-  80 

3 

90-  70 

2-3 

80-  60 

95-  75 
95-  75 
85-  65 
90-  70 
90-  70 
<65 


92 


74 
65 
76 

77 
87 
82 
65 

86 


77 

70 
74 
83 


76 


94 
89 


90 
92 


84 


Table  3. —  The  AM  AGON  series  is  a  member  of  the  fine-silty.  mixed,  thermic  family  of  Typic  Ochraqualfs.  These  poorly  drained  acid  soils  occur 
mostly  on  slopes  of  0  to  3  percent  within  MLRA-131.  the  Mississippi  River  floodplain 


Property 


Unit 


Soil  depth  in  inches 


0-1 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.8 

5.0 

5.1 

5.2 

9 

8 

18 

23 

138 

134 

148 

97 

48 

88 

108 

119 

22 

12 

19 

20 

1.44 

.78 

.55 

.46 

21.8 

28.4 

25.6 

20.4 

9.2 

11.8 

12.2 

10.4 

3.4 

5.8 

6.0 

5.0 

2.80 

2.07 

2.04 

2.06 

60.6 

66.0 

75.2 

80.2 

24 

22 

32 

45 

42 

39 

36 

28 

34 

38 

32 

27 

1.18 

1.24 

1.32 

1.30 

35 

40 

40 

31 

40 

45 

42 

40 

19 

23 

21 

16 

21 

22 

21 

24 

56 

53 

50 

51 

16 


Table  }d. ^Species  suitability  and  productivity  on  A  MAG  ON  soils 


Species 


Ash,  green 

Baldcypress 

Basswood,  American 

Buttonbush 

Cottonwood,  eastern 

Cottonwood,  swamp 

Elms 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Honeylocust 

Hophornbeam,  eastern 

Maple,  red 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Redbud 

Redcedar,  eastern 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


A 
B 
C 
D 
A 
C 
C 
C 
D 
C 
C 
D 

B+ 
B 
A 
B 
B 
B 
B+ 

B+ 

C 
D 
C 
C 
D 
A+ 
A 
B 
A 
C 


2 
2 
2 
2 
2 
(2) 


Site  index 

Converted 

Estimated 

Measured 

from 

range 

average 

sweetgum 

95-  75 

81 

95-  75 

95-  75 

105-  85 


2 

90-  70 

2 

90-  70 

1 

95-  75 

2 

85-65 

(1-2) 

95-  75 

2 

105-  85 

2 

100-  80 

2 

105-  85 

2 

85-  65 

2 

100-  80 

2 

95-  75 

2 

100-  80 

(2) 

100-  80 

2 

100-  80 

(2) 

100-  80 

2 

85-  65 

90-  70 

105-  85 
110-  90 
90-  70 
90-  70 
90-  70 
100-  80 


91 


94 

70 
89 

90 

90 


97 
92 

92 
93 


92 
80 


« 


10 


Table  4. —  The  ARKABUTLA  series  is  a  member  of  the  fine-silly,  mixed,  acid,  thermic  family  of  Aerie  Fluvaquenis.  These  somewhat  poorly 
drained  soils  usually  occur  on  slopes  of  0  to  2  percent  in  floodplains  within  the  Silty  Uplands  (MLRA-134) 


Unit 

Soil  depth  in  inches 

Property 

0-12 

12-24 

24-36 

36-48 

Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%./vol 


4.9 

4.9 

5.0 

5.2 

10 

8 

10 

9 

50 

34 

36 

41 

19 

30 

40 

84 

9 

7 

7 

12 

1.97 

.92 

.80 

.65 

11.6 

10.3 

10.2 

8.0 

4.57 

3.60 

3.39 

2.32 

2.12 

1.90 

1.66 

1.20 

2.20 

1.75 

1.87 

1.74 

59.0 

54.4 

49.6 

45.2 

16 

21 

20 

20 

55 

53 

52 

52 

28 

26 

28 

28 

1.21 

1.32 

1.34 

1.37 

35 

33 

34 

34 

43 

42 

43 

42 

14 

12 

13 

14 

29 

30 

30 

28 

54 

50 

50 

49 

11 


Table  4a.— Species  suitability  and  productivity  on  ARKABUTLA  soils 


Species 


Management 

and 
occurrence 


Site  index 


Suitability 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood,  American 

Beech,  American 

Buckeye 

Buttonbush,  common 

Cherry,  black 

Cottonwood,  eastern 

Cottonwood,  swamp 

Dogwood,  flowering 

Elderberry 

Elms 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  pin 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Pine,  spruce 

Redcedar,  eastern 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  swamp 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


A+ 

1 

105- 

85 

89 

83 

C 

2 

95- 

75 

(2) 

95- 

75 

C 

D 

D 

C 

2 

95- 

75 

A 

1-2 

120-100 

95 

C 

c 

D 

C+ 

1 

90- 

70 

77 

C 

2-3 

80- 

60 

70 

D 

C+ 

1-2 

95- 

75 

80 

C 

C 

1 

95- 

75 

85 

D 

D 

} 

C 

C+ 

2 

90- 

70 

80 

C 

B+ 

1-2 

115- 

95 

96 

98        f 

B 

2 

100- 

80 

A 

1 

120-100 

112 

93 

B 

1 

100- 

80 

90 

C 

1 

B 

2 

110-90 

B+ 

1-2 

100- 

80 

86 

B+ 

1-2 

110- 

90 

93 

93 

B 

2 

100- 

80 

B+ 

1-2 

110- 

90 

104 

95 

(2) 

100- 

80 

C 

2 

85- 

65 

C 

C 

(2) 

95- 

75 

D 

A+ 

1-2 

1  lo- 

90 

94 

A 

2 

ll  5- 

95 

105 

C 

2 

85- 

65 

C 

(2) 

90- 

70 

C 

2 

90- 

70 

85 

C 

2 

100- 

80 

12 


Table  5.— The  ASKEW  series  is  a  member  of  ihe  fine-silly,  mixed,  thermic  family  ofAquic  Hapludalfs.  These  somewhat  poorly  drained  acid 
soils  occur  on  gently  sloping,  old  natural  levees  within  MLRA-131.  the  Southern  Mississippi  Alluvial  Vallev 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-4X 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.4 

5.2 

5.4 

5.4 

20 

35 

52 

53 

143 

101 

86 

94 

6 

18 

16 

16 

0 

0 

0 

0 

2.39 

.70 

.42 

.55 

19.0 

15.8 

12.5 

13.7 

10.95 

7.80 

6.53 

7.95 

3.20 

2.09 

1.72 

2.21 

3.42 

3.73 

3.80 

3.60 

77.9 

65.8 

69.6 

77.4 

27 

42 

45 

32 

41 

33 

36 

47 

32 

25 

19 

21 

1.32 

1.47 

1.35 

1.38 

38 

35 

27 

32 

39 

36 

36 

38 

18 

15 

11 

13 

21 

21 

25 

25 

50 

45 

49 

48 

13 


13 


Table  Si.Species  suitability  and  productivity  on  ASKEW  soils 


Species 


Ash,  green 

Basswood,  American 

Birch,  river 

Boxeider 

Catalpa 

Cherry,  black 

Chinaberry 

Cottonwood,  eastern 

Dogwood,  flowering  and  roughleaf 

Elms 

Hack  berry  and  sugarberry 

Hawthorn 

Hickories  (except  water) 

Honey  locust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pawpaw 

Prickly-ash 

Pecan 

Persimmon,  common 

Redbud 

Sassafras 

Sumac,  smooth 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Walnut,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A 

2 

90- 

TO 

79 

B 

2 

95- 

75 

C 

3 

80- 

60 

C 

C 

(2) 

95- 

75 

C 

A 

2 

110- 

90 

89 

D 

C 

1 

90- 

70 

C 

1 

100- 

80 

i 
1 

D 

B 

1 
(2). 

95- 

85- 

75 
65 

D 

D 

C 

C 

2 

90- 

70 

C 

B+ 

1-2 

115- 

95 

100 

93 

B 

1-2 

105- 

85 

A 

2 
(2) 

110- 

85- 

90 
65 

89 

A 

1 

115- 

95 

B 

1-2 

100- 

80 

B+ 

1-2 
(1) 

110- 
110- 

90 
90 

98 

90 

B+ 

1-2 

110- 

90 

94 

92 

D 

D 

B 

1 

105- 

85 

C 

3 

75- 

55 

D 

B 

2 

95- 

75 

D 

D 

A+ 

1-2 

110- 

90 

90 

A 

1-2 

120- 

100 

C 

2 
(2) 

85- 
90- 

65 
70 

70 

B 

2 
(2) 

95- 
1  GO- 

75 
80 

14 


Table  6.—  The  BRUNO  series  is  a  member  of  the  sandy,  mixed,  thermic  family  of  Typic  Vdifluvents.  These  well-drained  soils  occur  in  streams 
and  floodplains  of  the  Silty  Uplands  (MLRA-I34)and  Mississippi  River  Alluvium  (MLRA-131):  slopes  do  not  exceed  5  percent.  If  located  on 
phvsiographically  dry  situations,  these  soils  are  not  suitable  for  hardwoods 


Property 


Unit 


Soil  depth  in  inches 


o-i: 


12-24 


24-36 


36-4X 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

'■(/vol 


5,4 

5.4 

5.4 

5.1 

2 

2 

3 

2 

28 

15 

18 

21 

21 

14 

13 

15 

12 

10 

10 

11 

.95 

.78 

.55 

.55 

3.8 

3.6 

2.4 

2.7 

1.35 

1.79 

1.26 

1.39 

0.79 

0.66 

0.32 

0.42 

1.71 

2.71 

3.94 

3.31 

60.5 

69.4 

66.7 

70.4 

57 

67 

82 

78 

35 

25 

14 

16 

8 

8 

4 

6 

1.34 

1.37 

1.40 

1.41 

16 

15 

10 

11 

30 

26 

20 

20 

4 

4 

4 

4 

26 

22 

16 

16 

50 

48 

47 

47 

20 


27 


27 


15 


Table  ba.— Species  suitabiliiy  and  productivity  on  BRUNO  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Basswood,  American 

Birch,  river 

Cherry,  black 

Cottonwood,  eastern 

Dogwood,  flowering 

Elms 

Hackberry  and  sugarberry 

Hawthorn 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Magnolia,  southern 

Maple,  red  and  silver 

Mulberry 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Sassafras 

Sumac,  smooth 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Walnut,  black 

Yellow-poplar 


C 
B 
A 
C 
C+ 
B 
D 
B 
C 

D 
D 
C 
C 
C 
C 
B+ 


C 
B 
B+ 
B 
B 
B 
C 
C 
D 
A+ 
A 
C 


3 

75-  55 

(1-2) 

100-  80 

2 

85-  65 

1-2 

100-  80 

3 

100-  80 

2 

75-  55 

2 

90-  70 

2 

90-  70 

(3) 

80-  60 

1-2 
(2) 
(3) 
(2) 

2 
1-2 

2 
1-2 

2 

3 

2 

1-2 
1-2 

2 
(2) 

1 


85-  65 
120-100 

no-  90 

80-  60 
110-  90 

95-  75 
1 10-  90 
100-  80 
110-  90 
100-  80 
75-  55 
95-75 

120-100 
125-105 

85-  65 
95-  75 
125-105 


95 


116 


114 


100 


109 
108 


115 
110 


118 


16 


Table  7. — The  BUXIN  series  is  a  member  of  the  fine,  mixed,  thermic  family  of  Vertic  Hapludolls.  They  are  nonacid,  poorly  drained,  and  occur  in 
the  MLRA-131  where  red  alluvial  sediments  overlie  gray  Mississippi  River  sediments 


Property 


Unit 


Soil  depth  in  inches 


0-12 


-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/voI 

%/vol 

%/vol 

%/vol 


5.8 

5.9 

6.6 

6.8 

19 

19 

11 

13 

266 

216 

156 

195 

79 

136 

202 

315 

40 

80 

58 

132 

3.69 

1.65 

1.25 

.70 

39.4 

38.2 

28.3 

34.9 

23.10 

22.20 

18.60 

21.98 

10.64 

10.64 

7.50 

9.59 

2.17 

2.09 

2.48 

2.29 

88.3 

89.0 

97.5 

97.7 

15 

12 

14 

11 

26 

29 

39 

26 

59 

59 

47 

63 

1.08 

1.20 

1.36 

1.34 

45 

48 

44 

54 

51 

52 

43 

50 

31 

31 

27 

34 

20 

21 

16 

16 

59 

55 

49 

50 

17 


Table  la.^Species  suitahiliiy  and  productivity  on  BUXIN  soils 


Species 


Ash,  green 

Baldcypress 

Boxelder 

Chittamwood 

Cottonwood,  eastern 

Dogwood,  roughleaf 

Elms,  American  and  slippery 

Hackberry  and  sugarberry 

Hickories 

Honeylocust 

Maple,  red 

Mulberry 

Oak.  cherrybark 

Oak.  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak.  swamp  chestnut 

Oak,  water 

Oak,  willow 

Osage-o  range 

Pecan 

Persimmon,  common 

Planertree 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Willow,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A+ 

2-3 

85- 

65 

67 

C 

2 

95- 

75 

C 

c 

A+ 

2-3 

105- 

85 

D 

C+ 

2 

75- 

55 

C+ 

2 

90- 

70 

C 

2 

90- 

70 

82 

C 

1-2 

90- 

70 

82 

C 

3 

85- 

65 

C 

C 

3 

95- 

75 

88 

C 

2-3 

95- 

75 

83 

C 

2 

85- 

65 

C 

3 

95- 

75 

89 

c 

3 

85- 

65 

75 

c 

2-3 

95- 

75 

c 

2-3 

95- 

75 

89 

c 

c 

2 

100- 

80 

c 

2 

85- 

65 

D 

D 

A 

2-3 

95- 

75 

A 

2-3 

100- 

80 

C 

2 

90- 

70 

(3) 

85- 

65 

18 


Table  S.—  The  CALLOWA  Y  series  is  a  member  of  the  fine-silt  y,  mixed,  thermic  family  of  Glossaquic  Fragiudalfs.  These  somewhat  poorly 
drained  acid  soils  have  a  fragipan  at  14  to  36  inches.  They  occur  on  level  topography  in  the  Silty  Uplands  (MLRA-134) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodiurn,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%./vol 


4.9 

5.0 

5.2 

5.2 

55 

27 

17 

20 

30 

29 

90 

70 

24 

48 

176 

224 

12 

14 

16 

23 

1.29 

.35 

.38 

.21 

7.7 

8.1 

18.0 

17.5 

0.77 

0.62 

2.66 

3.30 

0.63 

0.90 

3.61 

4.00 

1.22 

0.69 

0.74 

0.82 

20.8 

23.5 

40.0 

47.4 

15 

15 

9 

10 

71 

65 

62 

63 

14 

20 

29 

27 

1.09 

1.15 

1.15 

1.14 

26 

26 

34 

34 

41 

36 

40 

42 

7 

8 

17 

15 

34 

28 

23 

27 

59 

57 

57 

57 

21 


19 


Table  8a.     Species  suiiahiliiy  and  produciivity  on  CALLOW  A  Y  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash.  green  and  white 

Cottonwood 

Dogwood,  flowering 

Elms 

Hackberry 

Hawthorn 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam.  American 

Locust,  black 

Maple,  red 

Oak,  blackjack 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  overcup 

Oak,  post 

Oak,  Shumard 

Oak.  southern  red 

Oak,  swamp  chestnut 

Oak.  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Redcedar,  eastern 

Sweetgum 

Sycamore,  American 

1  upelo,  black 

Yellow-poplar 


C 

D 
C 

D 
C+ 
C 

D 
D 
C 
C 
D 
B+ 
A 

C 

A 
C 

C 

c 
c 

c 
c 

A+ 

c 
c 
c 


3 
(4) 

3 
(3) 

2 
3 
(3) 


3 
3 
(3) 

3 
3 

(3) 

3 

3 

3 
(3) 

3 

3 
3 
3 
3 


75-  55 
<75 

70-  50 

75-  55 

85-  65 
80-  60 


85-  65 


90- 

70 

90- 

70 

80- 

60 

90- 

70 

85- 

65 

85- 

65 

85- 

65 

80- 

60 

85- 

65 

90- 

70 

75- 

55 

90- 

70 

85 

•  65 

80- 

60 

85- 

65 

68 


60 


80 


78 


80 

75 

83 
70 


68 


84 
76 


81 

83 


76 
75 
65 
75 


20 


Table  9.—  TTie  CASCILLA  series  is  a  member  ofthefine-silty.  mixed,  thermic  family  of  Fluventic  Dystrochrepts.  These  well-clrained,  acid  soils 
occur  on  high  areas  bordering  old  stream  channels  within  the  Silty  Uplands  (MLRA-134).  Slopes  range  frotn  0  to  2  percent 


Property 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 
p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.0 

4.9 

5.0 

4.9 

5 

6 

8 

10 

92 

38 

31 

31 

16 

25 

26 

22 

18 

23 

18 

23 

2.08 

1.25 

.74 

.90 

13.0 

8.8 

6.5 

6.4 

3.81 

1.73 

1.13 

1.25 

2.35 

1.16 

0.80 

0.74 

1.62 

1.49 

1.41 

1.69 

50.0 

35.2 

33.8 

34.4 

11 

13 

14 

16 

59 

62 

70 

68 

30 

25 

16 

16 

1.08 

1.33 

1.33 

1.34 

32 

37 

33 

34 

37 

44 

42 

42 

12 

10 

7 

7 

25 

34 

35 

35 

59 

50 

50 

50 

22 


21 


Table  9n.   -Species  suitahiliiy  and  productivity  on  CASCILLA  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash.  green  and  white 

Basswood,  American 

Beech,  American 

Birch,  river 

Catalpa 

Cherry,  black 

Cottonwood,  eastern 

Dogwood,  llowering 

Elms 

Hackberry  and  sugarberry 

Hickories  (except  water) 

Holly.  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam.  American 

Locust,  black 

Magnolia,  southern 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Prickly-ash 

Redbud 

Redcedar,  eastern 

Sassafras 

Sumac,  smooth 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Walnut,  black 

Yellow-poplar 


A 

1-2 

100-  80 

96 

95 

C 

2 

95-  75 

C 

(2) 

85-  65 

c 

B 

2 

95-  75 

A 

1-2 

120-110 

108 

C 

C+ 

2 

75-  55 

c 

2 

90-  70 

c+ 

1 

95-  75 

c 

(2) 

85-  65 

D 

D 

C 

C 

C 

2 

90-  70 

C 

B+ 

1 

(2) 

125-105 
100-  80 

120 

no 

A 

1-2 
(2) 

115-  95 
85-65 

108 

A 

1 

120-100 

111 

C 

B 

1 

1 10-  90 

105 

B+ 

1 

115-  95 

111 

105 

B 

I 

110-  90 

B 

1 

115-  95 

104 

C 

1 

110-  90 

C 

2 

85-  65 

D 

D 

C 

C 

2 

95-  75 

D 

A+ 

1 

115-  95 

110 

A 

1 

125-105 

C 

2 
(2) 

85-  65 
90-  70 

C 

2 

95-  75 

A+ 

1 

125-105 

116 

22 


Table  W.— The  CHEN  S  EBY  series  is  a  member  of  the  fme-siliy,  mixed,  thermic  family  of  Fluvaquentic  Dystrochrepts.  These  somewhat  poorlv 
drained  acid  soils  occur  in  floodplains  on  slopes  of  0  to  2  percent  within  the  Coastal  Plains  and  Sitty  Uplands  (MLRA-133.  -134) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca;Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.1 

5.1 

5.0 

5.0 

9 

10 

13 

14 

66 

40 

35 

42 

34 

30 

42 

59 

II 

8 

8 

9 

1.70 

1.02 

.95 

.76 

10.2 

7.4 

6.8 

7.4 

3.84 

2.08 

1.76 

1.56 

2.09 

1.33 

1.24 

1.50 

1.82 

1.54 

1.44 

l.ll 

60.0 

48.3 

48.0 

44.8 

12 

14 

16 

18 

64 

63 

61 

60 

24 

23 

23 

22 

1.28 

1.36 

1.38 

1.42 

33 

34 

34 

34 

40 

43 

42 

40 

12 

II 

12 

12 

28 

32 

30 

28 

52 

49 

48 

46 

12 


23 


Table  \0n.— Species  suiiability  and  productivity  on  CHEN NEBY  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood,  American 

Beech,  American 

Birch,  river 

Boxelder 

Buckeye 

Cherry,  black 

Cottonwood,  eastern 

Dogwood,  flowering 

Elderberry 

Elms 

Hackberry 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  post 

Oak,  Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak.  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Redbud 

Sassafras 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Walnut,  black 

Willow,  black 

Yellow-poplar 


A+ 

1 

100- 

80 

92 

89 

(2) 

95- 

75 

i 

(2) 

95- 

75 

D 

C+ 

1 

90- 

70 

78 

C 

2 

75- 

55 

65 

D 

C 

2 

95- 

75 

100         \ 

A 

2 

115- 

95 

C 

. 

D 

C+ 

1 

95- 

75 

90 

(2) 

90- 

70 

\ 

B+ 

1 

95- 

75 

C 

3-4 

(2) 

85- 

65 

D 

D+ 

1 

C 

1 

B 

1-2 

95- 

75 

80 

1 

C 

1 

B+ 

1-2 

115- 

95 

104 

103 

(1-2) 

105- 

85 

A 

1-2 

115- 

95 

102 

101 

(1) 

100- 

80 

C 

A 

1-2 

115- 

95 

111 

C 

B 

1-2 

100- 

80 

85 

B+ 

1 

110- 

90 

102 

100         { 

B 

1-2 

100- 

80 

88 

B 

1-2 

105- 

85 

93 

100 

B 

2 

100- 

80 

90 

C 

2 

85- 

65 

75 

D 

C 

2 

95- 

75 

A+ 

1-2 

110- 

90 

102 

A 

1-2 

115- 

95 

108 

C 

2 

85- 

65 

70 

(2) 

90- 

70 

(2) 

95- 

75 

(2) 

90- 

70 

'  ( 

A 

1-2 

115- 

95 

108 

;  I 

24 


Table  W.^The  COLLINS  series  is  a  member  of  the  coarse-silty,  mixed,  acid,  thermic  family  of  Aquic  Udifluvents.  Evident  bedding  planes  are 
characteristic.  The  series  is  a  moderately  welt-drained  soil  formed  in  silty  alluvium  on  slopes  of  0  to  2  percent.  The  surface  layer  is  brown  silt 
loam.  Underlying  soil  is  brown  silt  loam  with  gray  mottles  at  about  16  inches'  depth.  Occurs  principally  in  the  bottoms  of  the  Silty  Uplands  soil 
area  (MLRA-134) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
!5-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.3 

5.2 

5.2 

5.2 

12 

14 

14 

14 

74 

59 

48 

67 

66 

62 

56 

74 

20 

13 

13 

23 

1.49 

0.93 

0.63 

0.79 

9.2 

8.5 

7.4 

7.8 

4.13 

3.49 

2.92 

3.05 

1.66 

1.56 

1.42 

1.62 

2.52 

2.22 

1.97 

1.77 

64.8 

63.4 

61.5 

62.4 

18 

14 

14 

13 

68 

72 

74 

72 

13 

14 

12 

15 

1.14 

1.19 

1.23 

1.25 

26 

26 

24 

28 

34 

37 

39 

39 

9 

9 

7 

10 

25 

28 

32 

29 

57 

55 

54 

53 

23 


15 


14 


25 


Table  I  ]d. ^Species  suilahiliiy  and  productivity  on  COLLINS  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash.  green  and  wiiite 

Baldcypress 

Basswood,  American 

Beech,  American 

Birch,  river 

Cherry,  blaci< 

Cottonwood,  eastern 

Cucumbertree 

Dogwood,  flowering 

Elms  (except  cedar) 

Hackberry  and  sugarberry 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Magnolia,  southern 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  .Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Pine,  spruce 

Redbud 

Redcedar,  eastern 

Sassafras 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Walnut,  black 

Willow,  black 

Yellow-poplar 


A+ 

1 

100- 

80 

89 

94 

C 

2 

95- 

75 

C 

2 

95- 

75 

c 

^ 

c 

2 

85- 

65 

c 

2 

95- 

75 

A 

1 

125-105 

120 

108 

C 

C 

B+ 

1 

90- 

70 

C 

1 

100- 

80 

C+ 

1 

100- 

80 

C 

C 

2 

85- 

65 

D 

D 

C 

C 

C 

1-2 

95- 

75 

C 

B+ 

1 

120-100 

113 

108 

(2) 

100- 

80 

A 

1-2 
(1) 

115- 
100- 

95 

80 

III 

107 

A 

1-2 

115- 

95 

100 

C 

B 

1-2 

100- 

80 

81 

B+ 

1 

115- 

95 

108 

104 

B 

1 

105- 

85 

B 

1 

110- 

90 

103 

C 

1 

110- 

90 

C 

2 

85- 

65 

C 

D 

C 

C 

2 

95- 

75 

A+ 

1 

115- 

95 

108 

A 

1 

120-100 

114 

V 

C 

2 
(2) 

85- 
90- 

65 
70 

B 

2 
(2) 

95- 
90- 

75 
70 

A 

1 

120-100 

118 

f 

26 


Table  12. — The  COMMERCE  series  is  a  member  of  the  fine-sihy,  mixed,  nonacid,  thermic  family  of  Aerie  Fluvaquents.  These  soils  are 
somewhat  poorly  drained  and  have  a  dark  grayish-brown  silt  loam  or  silty  clay  loam  surface  and  grayish-brown  subsoil  of  the  same  texlural 
class.  They  have  developed  from  Mississippi  River  sediments  (MLRA-131).  Generally,  they  occur  at  high  local  elevations,  on  slopes  that  range 
from  0  to  5  percent,  but  some  occur  in  ridge  and  swale  patterns  with  short  irregular  slopes.  If  surface  layers  are  above  pH  7.5,  it  should  he 
considered  unsuitable  for  planting  oaks 


Property 


Soil  depth  in  inches 


Unit 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


6.9 

7.0 

7.4 

7.5 

26 

18 

14 

15 

219 

151 

116 

118 

22 

30 

28 

30 

13 

9 

13 

16 

2.67 

1.46 

1.13 

1.08 

25.5 

21.0 

13.5 

12.0 

16.5 

15.0 

10.2 

8.5 

6.5 

5.2 

2.8 

3.0 

2.53 

2.88 

3.64 

2.83 

95 

100 

100 

100 

20 

19 

26 

24 

43 

48 

48 

49 

37 

33 

26 

26 

1.22 

1.31 

1.33 

1.36 

37 

37 

32 

33 

42 

42 

40 

42 

19 

18 

16 

17 

23 

24 

24 

25 

54 

51 

50 

49 

12 


HI 


27 


Table  \2a. ^Species  suitability  and  productivity  on  COMMERCE  soils 


Species 


Ash,  green 

Baldcypress 

Boxelder 

Catalpa 

Chinaberry 

Cottonwood,  eastern 

Dogwood,  roughleaf 

Elms.  American  and  slippery 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Honeylocust 

Locust,  black 

Maple,  red  and  silver 

Mulberry 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  water 

Oak,  swamp  chestnut 

Oak,  willow 

Osage-orange 

Pawpaw 

Pecan 

Persimmon,  common 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  water 

Walnut,  black 

Willow,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A 

1-2 

95-75 

80 

B 

1-2 

110- 

90 

C+ 

c 

c 

A+ 

1 

125-105 

105 

D 

C+ 

1 

95- 

75 

80 

B+ 

1 

100- 

80 

89 

D 

(3) 

80- 

60 

C 

1 

95- 

75 

80 

C 

B 

2 

90- 

70 

C 

C 

2 

110- 

90 

C 

2 

105- 

85 

(2) 

85- 

65 

(2) 

110- 

90 

C 

2 

105- 

85 

104 

(2) 

95- 

75 

C 

2 

105- 

85 

C 

D 

B+ 

1 

115- 

95 

102 

C 

1-2 

85- 

65 

70 

C 

3 

90-70 

D 

A+ 

1 

120-100 

105 

A+ 

1 

120-100 

108 

C 

3 

80- 

60 

B 

2 

95- 

75 

B 

2 

90- 

70 

(2) 

100- 

80 

92 


105 


103 


104 


28 


Table  13. —  The  CON  V  ENT  series  is  a  member  of  the  coarse-silty .  mixed,  nonacid,  thermic  family  of  Aerie  Fluvaquents.  These  somewhat  poorly 
drained  soils  occur  on  slopes  ofO  to  5  percent  within  the  Mississippi  River  floodplain  (MLRA-I3I ).  If  surface  layers  are  above  pH  7.5,  it  should 
be  considered  unsuitable  for  planting  oaks 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
CaiMg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


7.1 

7.1 

7.2 

7.4 

14 

7 

9 

6 

196 

116 

84 

100 

124 

112 

104 

108 

45 

34 

34 

40 

1.74 

.80 

.40 

.60 

15.3 

11.2 

8.9 

10.3 

11.10 

8.63 

7.35 

9.60 

3.87 

3.93 

3.14 

3.20 

2.87 

2.20 

2.34 

3.00 

100 

100 

100 

100 

35 

41 

51 

39 

47 

45 

41 

49 

18 

14 

8 

12 

1.16 

1.25 

1.29 

1.26 

24 

21 

17 

20 

37 

38 

27 

32 

13 

10 

8  . 

9 

24 

28 

19 

23 

56 

53 

51 

52 

19 


20 


29 


Table  lici.Species  suiiahility  and  productivity  on  CONVENT  soils 


1 


Species 


Ash,  green 

Baldcypress 

Birch,  river 

Boxelder 

Catalpa 

Chinaberry 

Cottonwood,  eastern 

Dogwood,  roughleaf 

Elms,  American  and  slippery 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Honeylocust 

Locust,  black 

Maple,  red  and  silver 

Mulberry 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  willow 

Osage-orange 

Pecan 

Persimmon,  common 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Walnut,  black 

Willow,  black 

Yellow-poplar 


Management 

and 

occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A+ 

1-2 

95- 

75 

(1-2) 

110- 

90 

(2) 

85- 

65 

C+ 

C 

c 

A+ 

1 

125- 

105 

D 

c+ 

1 

90- 

70 

B+ 

1 

100- 

80 

D 

(3) 

80- 

60 

(1) 

95- 

75 

C 

B 

2 

90- 

70 

C 

C 

2-3 

110- 

90 

C 

2 

110- 

90 

(2) 

110- 

90 

(2) 

95- 

75 

C 

2-3 

105- 

85 

C 

2-3 

105- 

85 

C 

B+ 

1 

115- 

95 

c 

2 

85- 

65 

C 

2 

95- 

75 

D 

A+ 

1 

120-100 

110 

A+ 

1 

130-110 

118 

C 

2 

95- 

75 

(2) 

90- 

70 

(2) 

100- 

80 

95 


108 


110 
108 


105 
104 


I 


30 


Table  14. —  The  DESHA  series  is  a  member  of  the  very  fine,  mixed,  thermic  family  of  Verlic  HapludoUs.  These  somewhat  poorly  drained 
nonacid  soils  occur  mainly  in  backswamp  areas  of  the  Mississippi  Valley  (MLR  A  -131).  They  resemble  Buxin  soils  but  have  more  than  60  percent 
clay  in  the  control  section.  If  surface  layers  are  above  pH  7.5.  it  should  be  considered  unsuitable  for  planting  oaks 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca;Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


6.4 

7.2 

6.9 

6.8 

13 

4 

10 

7 

372 

312 

300 

228 

256 

552 

800 

700 

65 

191 

450 

572 

2.01 

.74 

.67 

.60 

39.7 

36.3 

34.7 

31.2 

21.75 

34.72 

22.35 

17,18 

12.73 

11.41 

12.55 

12.74 

1.71 

3.04 

1.78 

1.35 

90.2 

100 

100 

99.7 

2 

2 

5 

10 

19 

24 

27 

38 

79 

74 

68 

52 

48 


26.0 


42 


24.5 


39 


23,2 


34 


19.9 


31 


Table  l4n.^Species  suitability  unci  productivity  on  DESHA  soils 


Ash,  green 

Baldcypress 

Cottonwood,  eastern 

Dogwood,  roughleaf 

Elms,  American,  cedar,  and  slippery 

Hackberry  and  sugarberry 

Hickory,  water 

Honeylocust 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  water 

Oak,  willow 

Osage-orange 

Pecan 

Persimmon,  common 

Planertree 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Willow,  black 

Yellow-poplar 


Management 

Site  index 

Converted 

Species 

and 

Suitability 

Estimated 

Measured 

from 

occurrence 

range 

average 

sweetgum 

A+ 

3 

80- 

60 

70 

C 

2 

95- 

75 

A 

2-3 

100- 

80 

D 

C+ 

3 

70- 

50 

C 

3 

75- 

55 

C+ 

3 

75- 

55 

c+ 

2 

85- 

65 

71 

c 

3 

85- 

65 

c 

c 

3 

85- 

65 

c 

3 

90- 

70 

70 

c 

2-3 

80- 

60 

68 

(3) 

95- 

75 

c 

3 

85- 

65 

c 

3 

85- 

65 

c 

B 

3 

90- 

70 

72 

C 

3 

75- 

55 

D 

D 

A 

3 

90- 

70 

A 

3 

95- 

75 

C 

2 

90- 

70 

(4) 

<65 

il 


32 


Table  \5.  —  The  DUNDEE  series  is  a  member  oflhefine-silty.  mixed,  thermic  family  of  Aerie  Ochraqualfs.  These  soils  have  a  dark  grayish- 
brown  loam  surface  and  a  dark  grayish-brown  clay  loam  subsoil  mottled  with  gray.  They  are  somewhat  poorly  drained  and  occur  on  0-  to  5- 
percent  slopes  on  natural  levees  and  low  terraces  in  Mississippi  River  .Alluvium  (MLR.4-131 ) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 
%/wt 

%)/Wt 

g/cc 

%/vol 
%/vol 
%/voI 
%/vol 
%/vol 

%/vol 


5.0 

5.0 

5.2 

5.3 

23 

23 

29 

33 

151 

128 

118 

95 

38 

48 

49 

61 

13 

10 

9 

17 

1.82 

0.79 

0.57 

0.49 

17.0 

23.8 

23.4 

19.8 

7.12 

11.92 

12.75 

11.55 

2.68 

5.06 

5.54 

5.09 

2.72 

2.40 

2.32 

2.27 

60.8 

74.8 

81.6 

88.0 

23 

22 

25 

30 

43 

44 

45 

45 

33 

34 

30 

25 

1.24 

1.34 

1.39 

1.41 

36 

39 

39 

37 

43 

44 

42 

42 

18 

21 

20 

17 

25 

23 

22 

25 

53 

50 

48 

47 

33 


Fable  15a. — Species  suitabilily  and  productivity  on  DUNDEE  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash.  green 

Basswood,  American 

Birch,  river 

Boxelder 

Catalpa 

Cherry,  black 

Chinaberry 

Cottonwood,  eastern 

Dogwood,  flowering  and  roughleaf 

Elms 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  laurel 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  swamp  post 

Oak,  water 

Oak.  white 

Oak,  willow 

Pawpaw 

Prickly-ash 

Pecan 

Persimmon,  common 

Redhud 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore 

Tupelo,  black 

Tupelo,  water 

Walnut,  black 

Yellow-poplar 


A 
C 
C 
C 
C 

C 
A 
D 
C+ 
C 
D 
C+ 
C 
D 
D 
C 
C 
C 
B+ 
A+ 

C 
A 
B 
C 
B+ 

B+ 
D 
D 
B 
C 
D 
C 
D 
A+ 
A 
C 


2 
2 

(2) 
2 
2 
2 

2 

(2) 
1-2 


2 

2 

2 
(2) 

3 
(2) 


90-  70 
95-  75 
80-  60 


(1-2) 

100- 

80 

2 

110- 

90 

1-2 

90- 

70 

2 

90- 

70 

1 

100- 

80 

1-2 

90- 

70 

90-  70 

no-  90 

105-  85 
100-  80 

85-  65 
105-  85 

90-  70 

105-  85 
100-  80 
110-  90 


100-  80 
85-  65 

95-  75 

no-  90 
115-  95 
90-  70 
90-  70 
90-  70 
100-  80 


72 


77 


82 


76 

96 
97 

96 
80 

97 

100 


94 

75 


97 
106 

82 


84 


96 


100 
96 


97 
97 


i 


34 


Table  16. — The  FALA  YA  series  is  a  member  of  the  coarse-silly,  mixed,  acid,  thermic  family  of  Aerie  Fluvaquents.  These  somewhat  poorly 
drained  soils  occur  on  slopes  of  0  to  2  percent  within  the  Silty  Uplands  (MLRA-134) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vo 

%/vol 

%/vol 


5.3 

5.2 

5.1 

5.1 

12 

14 

7 

5 

59 

34 

24 

24 

48 

28 

26 

44 

12 

7 

8 

8 

1.65 

1.10 

.58 

.55 

14.2 

8.7 

5.3 

5.5 

5.18 

1.95 

0.71 

0.35 

2.48 

0.89 

0.32 

0.20 

2.09 

2.19 

2.22 

1.75 

56.3 

34.5 

22.6 

14.5 

15 

15 

14 

16 

56 

64 

72 

70 

29 

21 

14 

14 

1.12 

1.32 

1.36 

1.28 

32 

34 

31 

28 

40 

44 

40 

36 

14 

12 

7 

7 

26 

32 

33 

29 

58 

50 

49 

52 

18 


35 


Table  \6a. —Species  suitahiliiy  and  productivity  on  FALA  YA  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood,  American 

Beech.  American 

Birch.  ,river 

Buckeye 

Buttonbush.  common 

Cherry,  black 

Cottonwood,  eastern 

Elms 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Holly.  American 

Honeylocust 

Hophornbeam.  eastern 

Hornbeam,  American 

Locust,  black 

Magnolia,  southern 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  pin 

Oak,  Shumard 

Oak,  swamp   chestnut 

Oak,  water 

Oak,  white 

Oak.  willow 

Pecan 

Persimmon,  common 

Pine,  spruce 

Prickly-ash 

Redcedar,  eastern 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Walnut,  black 

Willow,  black 

Yellow-poplar 


A+ 

1 

105-  85 

95 

C 

2 
(2) 

95-  75 
95-  75 

C 

(2) 

85-  65 

D 

D 

C 

2 

95-  75 

A 

1-2 

120-100 

110 

C+ 

2 

75-  55 

C 

2 

90-  70 

D 

C 

2 

90-  70 

C 

C 

1 

95-  75 

D 

D 

C 

i 

C 

1 

C 

2 

90-  70 

C 

B+ 

1-2 

115-95 

108 

111 

B 

2 

100-  80 

A 

1 

115-  95 

109 

109 

C 

1 

100-  80 

1 

C 

1 

A 

2 

110-  90 

1 

B 

1 

no-  90 

B+ 

1 

no-  90 

101 

107 

B 

2 

100-  80 

B 

1 
(2) 

no-  90 

100-  80 

104 

104 

C 

2 

85-  65 

C 

D 

i 

C 

(1-2) 

100-  80 

1 

D 

A+ 

1-2 

115-  95 

111 

A 

1-2 

120-100 

C 

2 
(2) 

85-  65 
90-  70 

C 

3 

90-  70 

C 

2 

90-  70 

A 

1-2 

115-  95 

36 


Table  17.—  The  FORESTDALE  series  is  a  member  of  the  fine,  montmorilloniiic.  thermic  family  ofTypic  Ochraqualfs.  This  soil  has  a  thin  dark 
grayish-brown  silty  clay  loam  surface  layer  overlying  subsoil  of  light  gray  silty  clay,  mottled  with  yellowish  brown.  It  is  poorly  drained,  strongly 
acid,  and  occurs  in  fine-  to  moderately  fine-textured  Mississippi  River  alluvium  (MLRA-13I)  on  slopes  of  0  to  3  percent 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.2 

5.0 

5.1 

5.5 

27 

28 

33 

33 

84 

186 

170 

139 

38 

64 

100 

99 

11 

7 

17 

39 

2.32 

0.92 

0.61 

0.59 

24.9 

33.2 

30.4 

24.4 

10.09 

14.59 

15.24 

13.30 

4.26 

6.45 

6.64 

5.62 

2.42 

2.27 

2.30 

2.34 

62.0 

66.3 

75.9 

82.3 

16 

13 

17 

22 

38 

35 

38 

43 

46 

52 

45 

35 

1.24 

1.29 

1.37 

1.42 

42 

46 

46 

43 

45 

51 

47 

44 

23 

27 

27 

24 

22 

24 

20 

20 

53 

51 

48 

46 

37 


Table  \l-d.^Species  suitability  and  productivity  on  FORESTD ALE  soils 


Management 

Site  index 

Converted 

Species 

and 

Suitability 

Estimated 

Measured 

from 

occurrence 

range 

average 

sweetgum 

Ash,  green 

Baldcypress 

Basswood.  American 

Buttonbush 

Cottonwood,  eastern 

Cottonwood,  swamp 

Dogwood,  rough  leaf 

Elms,  American  and  slippery 

Elm,  cedar 

Elm,  winged 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  swamp  post 

Oak,  water 

Oak,  white 

Oak.  willow 

Pawpaw 

Pecan 

Persimmon,  common 

Planertree 

Prickly-ash 

Red bud 

Sassafras 

Sumac,  smooth 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


A+ 
C 
C 
D 
A 
C 
D 
C+ 

c 
c 

c+ 

D 
B+ 
C 
D 
D 
C 
C 
B+ 
B 
A+ 
B+ 
B 
B 
C 
B+ 

B+ 
D 
B 
C 
D 
D 
D 
C 
D 
D 
A+ 
A 
C 
A 
C 

c 


2 
2 
2 

2-3 
2-3 

2-3 

2 
1 


2 
2 
2 

1-2 
2-3 
2 

2 

(2) 
2 

2-3 
2 


2 

2-3 
2 
2 
2 
3 


90-  70 
95-  75 
95-  75 

105-  85 


75-  55 

85-  65 

90-  70 

95-  75 

85-  65 


105- 

85 

100- 

80 

100- 

80 

95- 

75 

95- 

75 

95- 

75 

100- 

80 

100- 

80 

100- 

80 

90- 

70 

85- 

65 

90-  70 


105-  85 
105-  85 
85-  65 
90-  70 
90-  70 
85-  65 


83 


93 


65 

75 
81 

70 
97 

89 

82 

83 

90 
80 
94 

85 


ffl 


98 
94 


93 
93 


94 
100 


38 


Table  18. —  The  GILLSBURG  series  is  a  member  of  the  coarse-silly,  mixed,  acid,  thermic  family  of  the  Aerie  Fluvaquems.  These  somewhat 
poorly  drained  soils  occur  mainly  on  slopes  ofO  to  2 percent  in  stream  bottoms  and  low  terraces  within  the  Coastal  Plains  (MLR A  - 133)  and  Silty 
Uplands  (MLRA-134) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.6 

5.3 

5.2 

5.5 

13 

3 

3 

8 

70 

80 

30 

37 

48 

52 

64 

124 

23 

16 

24 

15 

1.33 

.32 

.25 

.32 

8.0 

5.5 

3.8 

5.5 

2.54 

1.23 

0.65 

0.63 

1.20 

1.03 

0.52 

0.91 

2.12 

1.19 

1.25 

0.69 

50.0 

45.5 

34.2 

32.7 

15 

17 

21 

23 

67 

67 

69 

63 

IS 

16 

10 

14 

39 


Table  \iia. Species  suitability  and  productivity  on  GILLSBURG  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood,  American 

Beech,  American 

Birch,  river 

Cherry,  black 

Cottonwood,  eastern 

Dogwood,  flowering 

Elms 

Hackberry  and  sugarberry 

Hickories  (except  water) 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Magnolia,  southern 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak.  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Pine,  spruce 

Prickly-ash 

Redbud 

Redcedar,  eastern 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


A+ 

1-2 

95-  75 

C 

2 

95-  75 

(1-2) 

100-  80 

C 

(1-2) 

90-  70 

C 

2 

95-  75 

A 

2 

115-  95 

C 

C+ 

2 

75-  55 

C 

2 

90-  70 

C 

1 

95-  75 

C 

2 

85-  65 

D 

D 

C 

C 

C 

2 

90-  70 

C 

B+ 

1-2 

115-  95 

(2) 

100-  80 

A 

1 

115-  95 

C 

2 

85-  65 

A 

2 

1 10-  90 

B 

1 

no-  90 

B+ 

1 

115-  95 

B 

1-2 

100-  80 

B 

1 

110-  90 

(2) 

100-  80 

C 

2 

85-  65 

C 

D 

D 

C 

C 

2 

95-  75 

D 

A+ 

1-2 

no-  90 

A 

2 

115-  95 

C 

2 

85-  65 

(2> 

90-  70 

C 

2 

90-  70 

A 

1-2 

115-  95 

75 


84 


95 


104 


85 


99 
94 

94 
96 


95 


40 


Table  19. —  The  lUKA  series  is  a  member  of  the  coarse-loamy,  siliceous,  acid,  thermic  family  of  Aquic  Udifluvenls.  These  moderately  well- 
drained  nearly  level  soils  occur  on  floodplains  within  the  Coastal  Plains  (MLRA-133) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Sih 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.9 

5.1 

5.3 

5.2 

4 

3 

4 

3 

52 

36 

34 

29 

42 

58 

50 

53 

15 

10 

10 

10 

1.51 

.93 

.61 

.62 

5.0 

5.6 

5.9 

6.0 

1.69 

2.03 

1.92 

1.54 

0.91 

0.76 

0.82 

0.80 

2.14 

3.95 

2.51 

1.97 

53.5 

53.0 

50.0 

44.6 

32 

39 

47 

48 

51 

47 

40 

39 

17 

14 

12 

13 

1.32 

1.44 

1.50 

1.52 

28 

27 

21 

27 

34 

38 

33 

36 

10 

8 

7 

8 

24 

30 

26 

28 

50 

46 

43 

43 

16 


41 


Table  I9d.— Species  . suitability  and  productivity  on  lUKA  soils 


Species 


Ash,  green  and  white 

Baidcypress 

Basswood,  American 

Beech,  American 

Birch,  river 

Boxelder 

Buclceye 

Cherry,  black 

Chinaberry 

Cottonwood,  eastern 

Dogwood,  flowering 

Elms 

Hackberry  and  sugarberry 

Hawthorn 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Magnolia,  southern 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Pine,  spruce 

Prickly-ash 

Sassafras 

Sweetbay 

Sweet  gum 

Sycamore,  American 

Tupelo,  black 

Walnut,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A 
C 
C 
D 
C 
D 
D 
C 
D 
C 
C 
C 
C 
D 
B+ 
C 

D 
D 
C 
B+ 
C 
B+ 


C 
B 
B+ 
B 
B 

C 
B 
D 
B 
D 
A+ 
A 
B+ 


2  95-  75 

3  85-  65 
2  95-  75 

2  85-  65 


2 
2-3 

1 

2-3 

1 
(3) 


1-2 
(2) 
(2) 
(3) 
(2) 

1-2 

2 
1-2 

2 
(2) 

3 


1-2 

1-2 
1-2 
1-2 
(2) 
1-2 


95-  75 

100-  80 

95-  75 
85-  65 

95-  75 

80-  60 

90-  70 

115-  95 
100-  80 
110-  90 
80-  60 
110-  90 

100-  80 
105-  85 
100-  80 
105-  85 
100-  80 
75-  55 

100-  80 

110-  90 
115-  95 
90-  70 
95-  75 
115-  95 


90 


96 

94 

74 


100 


78 


101 


105 


95 
91 

97 


100 
99 


102 

104 

76 

105 


42 


Table  20. —  The  JENA  series  is  a  member  of  the  coarse-loamy,  siliceous,  thermic  family  of  Fluveniic  Dystrochrepts.  These  acid,  well-drairted 
soils  occur  on  slopes  of  0  to  3  percent  in  bottoms  within  the  Coastal  Plains  (MLRA-133) 


Property 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


Unit 

Soil  depth 

1  in  inches 

0-12 

12-24 

24-36 

36-48 

pH 

4.9 

4.7 

4.6 

4.7 

p/m 

4 

4 

2 

3 

p/m 

92 

50 

45 

34 

p/m 

20 

18 

15 

18 

mmho/cm 

14 

8 

5 

7 

%/wt 

2.41 

.62 

.42 

.32 

me/ 100  g 

9.2 

7.9 

8.2 

6.3 

me/ 100  g 

1.42 

0.49 

0.30 

0.30 

me/ 100  g 

0.68 

0.44 

0.32 

0.20 

2.09 

l.ll 

0.94 

1.50 

% 

26.1 

15.2 

11.0 

II. 1 

%/wt 

37 

39 

43 

57 

%/wt 

45 

43 

39 

27 

%/wt 

18 

18 

18 

16 

g/cc 

1.38 

1.58 

1.59 

1.59 

%/vol 

33 

32 

30 

24 

%)/V0l 

38 

36 

35 

30 

%/vol 

11 

12 

12 

10 

%./vol 

27 

24 

23 

20 

%/vol 

48 

40 

40 

40 

%/vol 


10 


43 


Table  lOa.— Species  suitahility  and  productivity  on  JENA  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood,  American 

Birch,  river 

Cherry,  black 

Chinaberry 

Cottonwood,  eastern 

Dogwood,  flowering 

Elms 

Hackberry 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Magnolia,  southern 

Maple,  red 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak.  Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Sassafras 

Sweet  bay 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Walnut,  black 

Yellow-poplar 


c 

3 

75-  55 

c 

3 

85-  65 

B 

2 

95-  75 

C 

2 

85-  65 

B 

2 

95-  75 

D 

C 

3 

100-  80 

C 

C 

2 

75-  55 

(2) 

90-  70 

B 

1 

95-  75 

C 

(2) 

85-  65 

D 

D 

C 

C 

C 

2 

90-  70 

B+ 

1-2 

105-  85 

(2) 

100-  80 

(2) 

1 10-  90 

(3) 

80-  60 

A 

2 

110-  90 

C 

(2) 

95-  75 

B 

2 

100-  80 

B 

1-2 

100-  80 

B 

2 

100-  80 

(2) 

100-  80 

C 

1-2 

100-  80 

D 

A+ 

1-2 

110-  90 

A 

2 

110-  90 

B 

2 

85-  65 

(2) 

95-  75 

A 

1-2 

115-  95 

80 


87 


99 


82 


94 
96 


95 


44 


Table  2\.—  The  JOHNSTON  series  is  a  member  of  the  coarse-loamy,  siliceous,  acid,  thermic  family  of  Cumulic  Humaquepts.  These  level, 
poorly  drained  soils  occur  on  bottoms  in  the  Coastal  Plains  (MLRA-133).  The  pedon  used  to  determine  the  soil  properties  had  less  organic 
matter  than  the  standard  description  of  the  soil  gives,  but  species  suitability  and  management  needs  are  similar.  If  waterlogged  for  one  or  more 
growing  seasons,  it  is  not  suitable  for  hardwoods.  There  should  be  no  free  water  in  the  surface  foot  of  soil  during  July,  A  ugust,  and  September  to 
obtain  productivity  within  the  estimated  range 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.9 

4.9 

4.7 

4.6 

6 

9 

5 

1 

20 

40 

20 

32 

64 

64 

68 

64 

21 

24 

17 

12 

3.15 

3.35 

2.88 

.80 

8.5 

7.4 

8.5 

6.1 

0.87 

0.68 

0.42 

0.45 

0.30 

0.22 

0.22 

0.32 

2.90 

3.09 

1.91 

1.41 

15.3 

13.5 

8.2 

14.8 

49 

52 

45 

44 

35 

36 

35 

26 

14 

10 

18 

30 

1.38 

1.34 

1.36 

1.56 

32 

28 

31 

33 

35 

38 

37 

35 

14 

12 

15 

19 

21 

26 

22 

16 

48 

50 

49 

41 

13 


12 


12 


45 


lable  2\ii.— Species  suiiabilily  and  productivity  on  JOHNSTON  soils 


Ash,  green  and  white 
Baldcypress 
Birch,  river 
Buttonbush 
Cottonwood 
Dogwood,  roughleaf 
Elm.  American 
Hack  berry 
Hawthorn 
Hickory,  water 
Holly,  American 
Honeylocust 
Maple,  red 
Magnolia,  southern 
Oak,  cherrybark 
Oak,  laurel 
Oak,  Nuttall 
Oak,  overcup 
Oak,  swamp  chestnut 
Oak,  water 
Oak,  willow 
Persimmon,  common 
Poison-sumac 
Planertree 
Sweet  bay 
Sweetgum 
Sweetleaf,  common 
Sycamore,  American 
Tupelo,  swamp 
Tupelo,  water 
Willow,  black 
Yaupon 
Yellow-poplar 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A 

1-2 

100-  80 

B 

2 

95-  75 

(2) 

85-  65 

D 

(3) 

100-  80 

D 

C 

2 

75-  55 

(2) 

90-  70 

D 


(3) 


80-  60 


(2) 

85- 

65 

B 

2 

90- 

70 

C 

(2) 

110- 

90 

B 

2 

100- 

80 

(2) 

110- 

90 

B 

2 

85- 

65 

B 

2 

100- 

80 

96 

B+ 

2 

105- 

85 

103 

(3) 

85- 

65 

B 

2 

85- 

65 

D 

D 

C+ 

A+ 

2 

110- 

90 

III 

C+ 

B 

3 

90- 

70 

B+ 

2 

85- 

65 

A 

2 

90- 

70 

B 

2 

90- 

70 

D 

A+ 

1-2 

115- 

95 

115 

107 


46 


Table  22. — The  KINSTON  series  is  a  member  of  the  fine-loamy,  siliceous,  acid,  thermic  family  ofTypic  Fluvaquenis.  These  nearly  level,  poorly 
drained  soils  occur  in  the  Coastal  Plains  (MLRA-133) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.6 

4.6 

4.7 

4.7 

7 

4 

4 

4 

60 

52 

62 

44 

56 

64 

64 

64 

26 

16 

12 

15 

2.62 

.60 

.34 

.27 

13.5 

11.4 

11.2 

9.9 

2.12 

0.65 

0.53 

0.33 

0.79 

0.44 

0.49 

0.49 

2.68 

1.48 

1.09 

0.67 

23.7 

12.3 

11.6 

11.1 

20 

16 

25 

34 

51 

58 

49 

42 

29 

26 

26 

24 

.97 

1.41 

1.38 

1.53 

27 

37 

33 

32 

36 

39 

36 

35 

13 

16 

14 

14 

23 

23 

22 

21 

63 

47 

48 

42 

27 


12 


47 


Table  22a.— Species  suitability  and  productivity  on  KINSTON  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood,  American 

Birch,  river 

Cherry,  black 

Cottonwood 

Elms 

Hackberry 

Hawthorn 

Hickories 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Maple,  red 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Sassafras 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  swamp 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


A+ 

1 

100- 

80 

90 

96 

B 

2 

95- 

75 

C 

3 

90- 

70 

(2) 

85- 

65 

C 

3 

90- 

70 

(3) 

100- 

80 

C+ 

2 

75- 

55 

(3) 

75- 

55 

D 

C+ 

2 

90- 

70 

D 

(2) 

85- 

65 

D 

D 

C 

2 

90- 

70 

B+ 

2 

115- 

95 

107 

112 

(2) 

100- 

80 

A 

1-2 

115- 

95 

111 

109 

B 

1 

100- 

80 

(2) 

110- 

90 

B 

1 

105- 

85 

95 

B+ 

1-2 

110- 

90 

107 

B 

1-2 

100- 

80 

86 

B 

2 

105- 

85 

104 

(3) 

90- 

70 

C 

2 

85- 

65 

C 

3 

90- 

70 

A+ 

1-2 

115- 

95 

111 

B 

2-3 

105- 

85 

(1-2) 

90- 

70 

C 

A 

2 

85- 

65 

(2) 

90- 

70 

C 

2 

100- 

80 

48 


Table  23.  —  The  LEEPER  series  is  a  member  of  the  fine,  montmorilloniiic,  nonacid,  thermic  family  of  Vertic  Haplaquepis.  These  somewhat 
poorly  drained  soils  occur  on  nearly  level  floodplains  within  the  Blacklands  (MLRA-135).  If  surface  layers  are  above  pH  7.5.  it  should  be 
considered  unsuitable  for  planting  oaks 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

P/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/  wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


6.0 

5.8 

6.2 

6.8 

20 

17 

8 

8 

59 

158 

161 

164 

84 

164 

260 

288 

39 

30 

51 

68 

2.50 

1.40 

1.00 

0.82 

29 

30 

31 

32 

24.9 

25.8 

28.0 

30.0 

1.5 

1.5 

1.4 

1.2 

17.7 

19.6 

23.9 

30.4 

92 

93 

97 

96 

24 

21 

20 

18 

35 

32 

30 

32 

40 

47 

50 

50 

1.05 

1.08 

1.10 

1.20 

36 

38 

40 

43 

42 

45 

45 

45 

20 

22 

23 

24 

22 

23 

22 

21 

60 

59 

58 

55 

13 


49 


Table  23a. Species  suitability  artd  productivity  on  LEEPER  soils 


Species 


Ash,  green 

Baldcypress 

Cherry,  black 

Cottonwood,  eastern 

Dogwood,  roughleaf 

Elms 

Hackberry  and  sugarberry 

Hickories  (except  water) 

Honeyiocust 

Locust,  black 

Maple,  red 

Oak,  cherrybark 

Oak,  Durand 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Osage-orange 

Pecan 

Persimmon,  common 

Sweetgum 

Sycamore,  American 

Walnut,  black 

Willow,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A+ 

1 

100- 

80 

88 

C 

3 

85- 

65 

B 

2 

95- 

75 

A 

2 

115- 

95 

D 

B 

2 

75- 

55 

B+ 

1 

95- 

75 

84 

C 

2 

90- 

70 

C 

1 

95- 

75 

B 

C 

2 

90- 

70 

B 

2 

105- 

85 

98 

B 

2 

100- 

80 

85 

B 

2 

110- 

90 

C 

2 

85- 

65 

B 

2 

105- 

85 

93 

B 

2 

95- 

75 

86 

B 

2 

105- 

85 

93 

B 

2 

95- 

75 

92 

B 

2 

100- 

80 

C 

(2) 

100- 

80 

(1-2) 

85- 

65 

A+ 

2 

105- 

85 

88 

A 

2 

110- 

90 

(2) 

95- 

75 

(2) 

90- 

70 

(2) 

100- 

80 

78 


92 


92 


50 


Table  24. —  The  LEXING  TON  series  is  a  member  ofihefine-silir.  mixed,  thermic  family  ofTypic  Paleudalfs.  These  well-drained  acid  soils  occur 
on  ridges  and  slopes  of  2  to  17  percent  within  the  Silty  Uplands  (MLRA-134).  Not  suitable  for  hardwoods  when  eroded.  Values  apply  only  to 
soils  with  6  or  more  inches  of  topsoil 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 
%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%,'vol 


5.2 

4.8 

4.9 

4.8 

4 

6 

7 

6 

218 

158 

84 

60 

11 

8 

18 

12 

0 

0 

0 

0 

2.23 

.46 

.25 

.25 

14.0 

10.7 

8.3 

7.0 

6.03 

1.83 

1.32 

1.08 

3.37 

3.04 

2.55 

1.46 

1.79 

0.60 

0.52 

0.74 

72.1 

50.5 

50.6 

40.0 

10 

13 

23 

33 

65 

58 

53 

45 

25 

29 

24 

22 

1.36 

1.56 

1.64 

1.68 

35 

39 

34 

32 

39 

41 

36 

33 

15 

16 

13 

II 

24 

25 

23 

22 

49 

41 

38 

37 

51 


Table  24a. Species  suitability  and  productivity  on  LEXINGTON  soils 


Species 


Ash,  white 

Basswood,  American 

Cherry,  black 

Cottonwood 

Dogwood,  tlowering 

Elms,  American  and  winged 

Hack  berry 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Maple,  red  and  sugar 

Oak,  black 

Oak,  blackjack 

Oak,  cherrybark 

Oak,  chestnut 

Oak,  chinkapin 

Oak,  northern  red 

Oak,  Nuttall 

Oak,  overcup 

Oak,  post 

Oak,  scarlet 

Oak,  Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Redbud 

Redcedar,  eastern 

Sassafras 

Sumac,  smooth 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Yellow-poplar 


Management 
and 

occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


C 

3-4 

80-  60 

(1-2) 

100-  80 

c 

2 

95-  75 

(4) 

<75 

c 

c 

3 

80-  60 

(3) 

75-  55 

c+ 

2 

90-  70 

D 

(4) 

<55 

D 

D 

C 

C 

3 

85-  65 

C 

D 

B+ 

2 

100-  80 

C 

C 

B 

C 

3 

95-  75 

(3) 

80-  60 

C 

C 

A 

2 

105-  85 

C+ 

(3) 

85-  65 

C+ 

3 

90-  70 

B 

2 

90-  70 

C 

3 

90-  70 

(3) 

90-  70 

C 

3 

75-  55 

D 

C 

C 

3 

90-  70 

D 

A+ 

2-3 

95-  75 

(3) 

90-  70 

C 

3 

80-  60 

A 

2-3 

95-  75 

75 


72 


N 


93 


90 
91 


89 


¥ 


52 


Table  25.— The  MANTACHIE  series  is  a  member  of  the  fine-loamy,  siliceous,  acid,  thermic  family  of  Aerie  Fhivaquents.  These  somewhat 
poorly  drained  soils  occur  on  gently  sloping  floodplains  within  MLRA-133 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
i5-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/lOOg 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.6 

4.5 

4.5 

4.5 

7 

5 

4 

3 

44 

36 

36 

44 

28 

40 

42 

68 

14 

10 

9 

10 

1.61 

.60 

.51 

.38 

10 

10 

II 

II 

1.8 

1.3 

1.0 

1.0 

1.3 

1.3 

1.2 

1.3 

1.7 

1.2 

1.0 

0.9 

34 

28 

24 

22 

36 

36 

37 

37 

40 

38 

36 

33 

24 

26 

27 

30 

1.24 

1.40 

1.39 

1.39 

30 

32 

32 

33 

40 

39 

38 

36 

13 

14 

14 

14 

27 

25 

24 

22 

53 

47 

48 

48 

13 


12 


S3 


Table  25d.— Species  suitabiliiy  and  productivity  on  MANTACHIE  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood,  American 

Birch,  river 

Cherry,  black 

Cottonwood,  eastern 

Dogwood,  flowering 

Elms 

Hackberry 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Magnolia,  southern 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Pine,  spruce 

Sassafras 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  swamp 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


A+ 
C 
C 

c 
c 
c 
c+ 

B+ 
C+ 

D+ 
D+ 
C 
B 
C 
B+ 

A 
C 

B 
B+ 
B 
B 

C 
B 
B 
A+ 
A 
C+ 
C 
A 
C 
A 


2 

90-  70 

2 

95-  75 

2 

95-  75 

(1-2) 

90-  70 

2 

95-  75 

3 

100-  80 

2 

90-  70 

(2) 

90-  70 

1-2 

90-  70 

3 

(2) 

85-  65 

2 
(2) 

2 

1 
(2) 

2 

2 

2 

2 
(2) 

2 

1-2 
2 
2 
2 

2 
3 

2 


90-  70 

110-  90 
100-  80 
105-  85 

95-  75 
110-  90 

95-  75 
100-  80 

90-  70 
100-  80 
100-  80 

85-  65 

100-  80 
105-  85 
110-  90 


90-  70 

80-  60 

105-  85 


80 


82 


75 


79 


83 

96 

100 
78 

82 
90 

73 
88 


97 
91 

92 
93 


92 
106 


78 


54 


Table  26. —  The  MEMPHIS  series  is  a  member  ofthefine-silty,  mixed,  thermic  family  ofTypic  Hapludalfs.  These  well-drained  acid  soils  have 
developed  on  ridgeiops  and  slopes  of  less  than  17  percent  within  the  Silly  Uplands  (MLRA-134J.  Not  suitable  for  hardwoods  when  eroded. 
Values  apply  only  to  soils  with  6  inches  or  more  of  topsoil 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodiiim,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 
%/wt 
%/wt 
g/cc 
%/vol 
%/vol 
%/vol 
,  %/vol 
%/vol 

%/vol 


5.3 

5.3 

5.3 

5.3 

23 

55 

58 

62 

38 

54 

60 

60 

18 

24 

32 

41 

14 

8 

8 

13 

1.09 

.54 

.38 

.38 

7.0 

12.4 

15.2 

13.4 

3.2 

5.6 

7.3 

6.3 

I.I 

2.2 

3.0 

3.0 

2.90 

2.54 

2.43 

2.10 

64 

67 

71 

73 

12 

11 

10 

II 

72 

65 

66 

67 

16 

24 

24 

22 

1.28 

1.31 

1.32 

1.37 

29 

34 

36 

36 

40 

40 

41 

41 

10 

15 

15 

14 

30 

25 

26 

27 

52 

51 

50 

48 

12 


55 


Table  26a. — Species  suiiability  and  productivity  on  MEMPHIS  soils  with  slopes  of  less  than  17  percent 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 

range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  white 

Basswood,  American 

Cherry,  black 

Cottonwood,  eastern 

Dogwood,  flowering 

Elms,  American  and  winged 

Hackberry 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Locust,  black 

Maple,  red  and  sugar 

Oak,  black 

Oak,  blackjack 

Oak,  cherrybark 

Oak,  chestnut 

Oak,  chinkapin 

Oak,  northern  red 

Oak,  Nuttall 

Oak,  overcup 

Oak,  post 

Oak,  scarlet 

Oak,  Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Paulownia,  royal 

Pecan 

Persimmon,  common 

Prickly-ash 

Redbud 

Redcedar,  eastern 

Sassafras 

Sumac,  smooth 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Walnut,  black 

Yellow-poplar 


C 

3 

85-  65 

79 

C 

2 

95-  75 

85 

C 

2 

95-  75 

C 

3 

100-  80 

C 

c 

3 

80-  60 

70 

(3) 

75-  55 

c 

2 

90-  70 

c 

(3) 

80-  60 

c 

c 

3 

85-  65 

B 

D 

B+ 

2 

no-  90 

100 

c 

C 

B 

c 

3 

95-  75 

(3) 

80-  60 

C 

C 

A 

2 

110-  90 

94 

C+ 

(3) 

85-  65 

C 

2-3 

95-  75 

88 

B 

2 

90-  70 

(3) 

85-  65 

C 

(2) 

100-  80 

C 

3 

75-  55 

D 

D 

C 

C 

3 

85-  65 

77 

D 

A+ 

2 

100-  80 

90 

C 

3 

95-  75 

C 

2 

85-  65 

c 

2 

95-  75 

A 

2 

100-  80 

91 

80 


95 


90 


91 


56 


Table  11.— MEMPHIS  soils  thai  occur  on  steep  slopes  of  greater  than  17  percent  within  the  Silly  Uplands  (MLRA-LU).  Planting  is  not 
suggested  for  any  species  on  this  erosive  phase  if  normal  procedures  are  used 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-4H 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
'Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.2 

5.0 

5.2 

5.4 

31 

42 

49 

49 

86 

68 

59 

56 

21 

27 

42 

56 

16 

3 

8 

5 

1.77 

.62 

.46 

.38 

18 

12 

13 

13 

68 

67 

68 

70 

14 

21 

19 

17 

1.38 

1.35 

1.41 

1 

34 

36 

38 

37 

41 

40 

42 

41 

11 

14 

15 

13 

30 

26 

27 

28 

48 

49 

47 

46 

42 


57 


Table  21a.— Species  suiiahiliiy  and  productivity  on  MEMPHIS  soils  with  slopes  of  greater  than  17  percent 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood.  American 

Beech,  American 

Cherry,  black 

Cottonwood,  eastern 

Cucumbertree 

Dogwood,  tlowering 

Elms,  American,  slippery,  and  winged 

Hackberry 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Magnolia,  southern 

Maple,  red  and  sugar 

Mulberry 

Oak,  black 

Oak,  cherrybark 

Oak,  chinkapin 

Oak,  northern  red 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Paulownia,  royal 

Pecan 

Persimmon,  common 

Prickly-ash 

Redbud 

Sassafras 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Walnut,  black 

Yellow-poplar 


B 

1-2 

95-  75 

(3-4) 

75-  55 

B 

2 

100-  80 

90 

C 

B 

2 

95-  75 

B 

2 

115-  95 

C 

C 

C+ 

2 

90-  70 

80 

(2) 

90-  70 

c 

1 

c 

(2) 

85-  65 

D 

D 

B 

C 

C 

3 

85-  65 

C 

B 

B+ 

1 

125-105 

113 

C 

B 

B 

2 

115-95 

(2) 

85-  65 

B 

1 

120-100 

B 

1-2 

no-  90 

100 

C 

2 

100-  80 

85 

B 

2 

105-  85 

89 

B+ 

1 

105-  85 

B 

2 

105-  85 

C 

(2) 

100-  80 

C 

3 

75-  55 

D 

D 

B 

I 

100-  80 

90 

B+ 

1-2 

115-  95 

102 

B 

2 

115-  95 

C 

2 

85-  65 

B 

2 

95-  75 

B+ 

1 

125-105 

112 

90 


100 


105 


101 


99 


58 


Table  28. — The  MORGANFIELD  series  is  a  member  of  the  coarse-siliy,  mixed,  nonacid,  thermic  family  of  Typic  Udifluvenls.  These  well- 
drained  soils  occur  on  bottoms  within  the  Silly  Uplands  (MLRA-134).  If  surface  layers  are  above  pH  7.5,  it  should  be  considered  unsuitable  for 
planting  oaks 


Property 


Unit 


Soil  depth  in  inches 


0-12 


-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

P/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vo! 

%/vol 

%/vol 

%/vol 

%/vol 

%./vol 


6.0 

6.0 

6.3 

6.3 

11 

15 

15 

18 

52 

34 

30 

30 

17 

20 

47 

36 

11 

8 

8 

10 

1.58 

.68 

.58 

.56 

9 

9 

8 

8 

5.8 

5.1 

4.8 

5.3 

2.4 

2.4 

2.3 

3.1 

_2.5 

2.2 

2.1 

1.8 

89 

88 

90 

93 

12 

14 

14 

16 

77 

72 

73 

71 

11 

14 

13 

13 

1.25 

1.32 

1.33 

1,35 

28 

29 

28 

30 

42 

41 

40 

41 

9 

9 

8 

9 

33 

32 

32 

32 

53 

50 

50 

49 

10 


59 


Table  28a.— Species  suitability  and  productivity  on  MORGANFIELD  soils 


Species 


Ash,  green 

Baldcypress 

Basswood,  American 

Birch,  river 

Boxelder 

Catalpa 

Cherry,  black 

Chinaberry 

Cottonwood,  eastern 

Elderberry 

Elms,  American  and  slippery 

Hackberry  and  sugarberry 

Hickories 

Honeylocust 

Locust,  black 

Maple,  red  and  silver 

Mulberry 

Oak,  bur 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  pin 

Oak,  water 

Oak,  willow 

Pecan 

Persimmon,  common 

Redbud 

Redcedar,  eastern 

Sassafras 

Sumac,  smooth 

Sweetgum 

Sycamore,  American 

Walnut,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A 

1 

100-  80 

B 

1-2 

110-  90 

(1-2) 

100-  80 

(2) 

85-  65 

C 

1-2 

C 

C 

2 

95-  75 

C 

A 

1 

130-110 

115 

D 

C+ 

1 

95-  75 

80 

B 

1 

100-  80 

(2) 

90-  70 

C 

2 

85-  65 

C 

C 

2 

90-  70 

C 

B 

C 

1-2 

120-100 

114 

C 

2 

110-  90 

105 

C 

C 

1-2 

115-  95 

108 

C 

1-2 

115-  95 

105 

B 

1 

110-  90 

C 

2 

85-  65 

D 

C 

C 

2 

95-  75 

D 

B+ 

1 

120-100 

113 

A+ 

1 

130-110 

122 

B 

1-2 

100-  80 

80 

A 

1-2 

125-105 

118 

95 


112 


112 


107 


60 


Table  29. —  77??  NEWELLTON  series  is  a  member  of  the  clayey-over-loamy,  montmorilloniiic.  nonacid,  thermic  family  of  Aerie  Fluvaquents. 
These  somewhat  poorly  drained  soils  are  found  mainly  in  Mississippi  River  alluvium  within  MLRA-131.  If  surface  layers  are  above  pH  7.5,  it 
should  be  considered  unsuitable  for  oaks 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36^8 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


6.6 

7.4 

7.7 

7.8 

15 

9 

7 

7 

325 

170 

96 

76 

58 

54 

50 

40 

58 

70 

60 

62 

3.00 

1.15 

.95 

.78 

33 

21 

15 

15 

22.7 

15.8 

13.9 

16.1 

7.6 

5.7 

3.6 

2.3 

3.0 

2.8 

3.8 

7.1 

95 

100 

100 

100 

11 

16 

22 

24 

32 

53 

57 

57 

57 

31 

21 

19 

1.06 

1.36 

1.38 

1.33 

39 

38 

33 

30 

56 

44 

44 

45 

27 

21 

14 

13 

29 

23 

30 

32 

60 

49 

48 

50 

61 


Table  29a.Species  suitability  and  productivity  on  NEWELLTON  soils 


Species 


Ash,  green 

Baldcypress 

Basswood,  American 

Boxelder 

Cherry,  black 

Cottonwood,  eastern 

Dogwood,  roughleaf 

Elm,  American  and  slippery 

Hackberry  and  sugarberry 

Hawthorn 

Honeylocust 

Maple,  red  and  silver 

Mulberry 

Oak.  cherrybark 

Oak.  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak.  water 

Oak,  willow 

Osage-orange 

Pecan 

Persimmon,  common 

Sassafras 

Sumac,  smooth 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Walnut,  black 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A 

2 

90-  70 

(1-2) 

110-  90 

(2) 

95-  75 

C+ 

(2) 

95-  75 

A 

1-2 

125-105 

D 

C+ 

1 

90-  70 

C+ 

1 

100-  80 

D 

C 

1 

95-  75 

C 

2 

90-  70 

C 

C 

2-3 

105-  85 

C 

1-2 

110-  90 

(2) 

85-  65 

(2) 

110-  90 

c+ 

2-3 

100-  80 

c+ 

1-2 

105-  85 

c 

B 

1 

110-  90 

C 

2 

85-  65 

(2) 

95-  75 

D 

D 

A+ 

1-2 

110-  90 

A 

1 

130-110 

B 

2 

95-  75 

128 


62 


Table  30. — The  OCHLOCKONEE  series  is  a  member  of  the  coarse-loamy,  siliceous,  acid,  thermic  family  of  Typic  Udifluvenis.  These  well- 
drained  soils  occur  on  stream  floodplains  on  slopes  of  0  to  2  percent  within  the  Southern  Coastal  Plain  (MLRA-133).  If  located  on 
phvsiographically  dry  situations,  these  soils  are  not  suitable  for  hardwoods 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/'cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.7 

4.8 

5.0 

5.0 

14 

13 

11 

16 

16 

36 

20 

14 

28 

46 

39 

22 

0 

0 

0 

0 

.62 

.41 

.46 

.46 

5 

6 

7 

8 

3.1 

4.3 

5.3 

5.5 

0.4 

0.4 

0.4 

0.4 

7.4 

9.9 

12.0 

13.1 

74 

82 

84 

77 

82 

80 

76 

69 

8 

8 

12 

19 

10 

12 

12 

12 

1.08 

1.33 

1.23 

1.28 

ID 

13 

15 

15 

19 

29 

30 

34 

4 

7 

7 

7 

15 

22 

23 

27 

59 

50 

54 

52 

%i  vol 


40 


21 


24 


63 


Table  ZQa..— Species  suitability  and  productivity  on  OCHLOCKONEE  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood,  American 

Birch,  river 

Cherry,  black 

Cottonwood,  eastern 

Dogwood,  flowering 

Elms 

Hackberry  and  sugarberry 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Maple,  red  and  silver 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  southern  red 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Redbud 

Sassafras 

Sumac,  smooth 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Walnut,  black 

Yellow-poplar 


C 

c 
c 

B 
C 
C 

C+ 

c 

B 
C 

D 
D 
C 
C 
B 


A 
C 

B+ 
B 
B 

C 
D 
B 

D 

A+ 
A 
B 
C 

A 


3 

80-  60 

3 

85-  65 

(1-2) 

100-  80 

1 

90-  70 

2 

95-  75 

3 

100-  80 

2 

75-  55 

2 

90-  70 

1 

100-  80 

(3) 


2 
1 

(2) 

(3) 

1 

(2) 
1-2 

1 

2 
(2) 

3 

1-2 

1-2 
i-2 

2 

2 


80-  60 


90-  70 
120-100 
110-  90 
80-  60 
115-  95 

95-  75 
110-  90 
105-  85 
105-  85 
100-  80 

75-  55 

100-  80 

115-  95 
120-100 
85-  65 
95-  75 
115-  95 


i 


112 


110 
90 


108 
105 


I 


112 
115 


64 


Table  31. —  The  PERRY  series  is  a  member  of  the  very  fine,  montmorillonitic.  nonacid,  thermic  family  of  Vertic  Haplaquepts.  The  soils  have 
gray  clay  A  and  B  horizons  over  reddish-brown  IIB  horizons  at  depths  of  14  to  36  inches.  These  poorly  drained  soils  occur  on  mixed  alluvium 
from  the  Mississippi.  Arkansas,  and  Red  Rivers  (MLRA-131).  If  waterlogged  for  one  or  more  growing  seasons,  these  soils  are  not  suitable  for 
hardwoods.  There  should  be  no  free  water  in  the  surface  foot  of  soil  during  parts  of  July,  A  ugust,  and  September  to  obtain  productivity  within 
the  estimated  range. 


Priiperty 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me,  100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%,/vol 


4.6 

4.8 

5.2 

6.8 

16 

18 

15 

13 

136 

158 

175 

185 

76 

60 

230 

228 

44 

32 

95 

256 

2.38 

.73 

.76 

.53 

29 

38 

44 

41 

9.8 

13.5 

17.0 

37.0 

6.0 

11.0 

16.4 

16.4 

1.7 

1.2 

I.I 

2.6 

59 

70 

95 

too 

11 

6 

4 

4 

39 

32 

26 

32 

50 

62 

70 

64 

1.26 

1.21 

I.2I 

1.21 

44 

52 

54 

54 

44 

53 

54 

54 

26 

30 

32 

30 

18 

23 

22 

24 

52 

54 

54 

54 

65 


Table  }\a.Species  suitability  and  productivity  on  PERRY  soils 


Species 


Ash,  green 

Baldcypress 

Cottonwood,  eastern 

Cottonwood,  swamp 

Dogwood,  roughleaf 

Elms 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Honeylocust 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  swamp  chestnut 

Oak,  swamp  post 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Plane  rtree 

Sumac,  smooth 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A+ 

2-3 

80- 

60 

69 

C 

2 

95- 

75 

A 

3 

95- 

75 

C 

D 

C 

2 

75- 

55 

C 

3 

75- 

55 

65 

D 

C+ 

3 

75- 

55 

68 

C+ 

2-3 

75- 

55 

67 

B+ 

3 

90- 

70 

74 

(2) 

100- 

80 

A+ 

2-3 

95- 

75 

81 

C+ 

2 

85- 

65 

C 

3 

85- 

65 

70 

c 

2 

85- 

65 

72 

B 

2-3 

85- 

65 

69 

(3) 

80- 

60 

B+ 

2-3 

90- 

70 

87 

C 

3 

90- 

70 

C 

3 

75- 

55 

D 

D 

D 

A 

3 

90- 

70 

B 

3 

95- 

75 

(2) 

85- 

65 

(2) 

90- 

70 

C 

2 

90- 

70 

(4) 

<( 

35 

66 


Table  32. — The  RILLA  series  is  a  member  of  I  he  fine-silly,  mixed,  thermic  family  of  Ty pic  Hapiudalfs.  These  reddish-brown,  well-drained,  acid 
soils  occur  mainly  on  genlly  sloping  topography  in  Arkansas  River  alluvium  within  MLRA-131 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

P/m 
p/m 
p/m 

mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.6 

4.6 

4.6 

4.6 

18 

4 

3 

9 

50 

56 

90 

45 

32 

62 

184 

196 

18 

12 

14 

31 

1.98 

.62 

.38 

.28 

10 

13 

21 

12 

4.2 

4.4 

6.0 

3.4 

2.5 

3.3 

5.8 

3.4 

1.7 

1.3 

1.0 

1.0 

67 

65 

63 

70 

31 

28 

17 

34 

51 

49 

48 

47 

18 

23 

35 

19 

1.49 

1.28 

1.32 

1.36 

31 

28 

38 

28 

37 

37 

45 

37 

12 

13 

22 

12 

25 

24 

23 

25 

44 

52 

50 

49 

15 


12 


67 


Table  }2a.— Species  suiiahiliiy  and  productivity  on  RILLA  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green 

Basswood.  American 

Birch,  river 

Cherry,  black 

Cottonwood,  eastern 

Elms 

Hackberry  and  sugarberry 

Hickories  (except  water) 

Honeylocust 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  swamp  post 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Walnut,  black 

Yellow-poplar 


C 


A 
C+ 
C 
C 

C 
C 
B+ 
A 


B 
C 
B+ 

B+ 
C 
C 

D 

A+ 
A 


2-3 

85-  65 

(1-2) 

100-  80 

(1-2) 

90-  70 

(1-2) 

100-  80 

2-3 

•   105-  85 

2 

85-  65 

2 

90-  70 

1 

95-  75 

(3) 

80-  60 

2 

90-  70 

1-2 

no-  90 

2 

105-  85 

(3) 

80-  60 

(1) 

115-  95 

2 

95-  75 

2 

100-  80 

(1) 

110-  90 

2 

105-  85 

2 

100-  80 

3 

75-  55 

(1-2) 

100-  80 

2 

105-  85 

1-2 

115-  95 

(1-2) 

90-  70 

(1-2) 

100-  80 

(2) 

100-  80 

75 


86 


70 


93 

78 
86 


92 
86 


87 
91 


85 


68 


Table  33. —  The  ROBINSONVILLE  series  is  a  member  of  the  coarse-loamy,  mixed,  nonacid,  thermic  family  of  Typic  Udifluvents.  These  well- 
drained  soils  are  on  slopes  ofO  to  3  percent  in  loamy  alluvium  of  the  Mississippi  River  (M  LRA-13I ).  If  surface  layers  are  above  pH  7.5,  the  soils 
should  be  considered  unsuitable  for  planting  oaks.  If  located  on  physiographically  dry  situations,  these  soils  are  not  suitable  for  hardwoods 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca;Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/voi 

%/vol 

%/vol 


6.7 

6.5 

6.4 

6.4 

24 

14 

18 

19 

232 

177 

76 

64 

18 

24 

11 

6 

1 

0 

0 

0 

2.67 

1.20 

.55 

.46 

26 

18 

10 

9 

17.2 

11.6 

6.4 

6.0 

7.4 

4.9 

2.5 

2.4 

2.3 

2.4 

2.6 

2.5 

97 

95 

98 

95 

9 

38 

63 

53 

51 

35 

25 

37 

40 

27 

12 

10 

1.26 

1.38 

1.46 

1.36 

40 

33 

18 

16 

42 

34 

37 

38 

19 

13 

6 

5 

23 

21 

31 

33 

52 

48 

45 

49 

10 


14 


69 


Table  ?,3a..^Species  suilabilily  and  productivity  on  ROBINSONVILLE  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green 

Birch,  river 

Boxelder 

Cherry,  black 

Chinaberry 

Cottonwood,  eastern 

Elms,  American  and  slippery 

Hackberry  and  sugarberry 

Honeylocust 

Locust,  black 

Maple,  red  and  silver 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  water 

Oak,  willow 

Osage-orange 

Pecan 

Persimmon,  common 

Sassafras 

Sweetgum 

Sycamore,  American 

Walnut,  black 

Yellow-poplar 


C 

2 

90- 

70 

(2) 

85- 

65 

c+ 

1 

75- 

55 

65 

(2) 

95- 

75 

c 

A+ 

1-2 

120-100 

110 

c+ 

1-2 

90- 

70 

75 

B+ 

1 

95- 

75 

(3) 

80- 

60 

C 

C 

2 

90- 

70 

C 

2-3 

110- 

90 

C 

2-3 

105- 

85 

(3) 

80- 

60 

(2) 

110- 

90 

C 

2-3 

105- 

85 

C 

2-3 

105- 

85 

C 

B 

1 

115- 

95 

C 

3 

75- 

55 

C 

2 

95- 

75 

A 

1-2 

115- 

95 

109 

A+ 

1 

125-105 

il5 

B 

2 

95- 

75 

(2) 

100- 

80 

94 


108 


109 


104 
103 


70 


Table  34. —  The  ROSEBLOOM  series  isamemberofthefine-silty,  mixed,  acid,  thermic  family  of  Typic  Fluvaquents.  These  poorly  drained  soils 
occur  on  flat  topography  along  river  bottoms  throughout  the  Silty  Uplands  (MLRA-134J.  If  waterlogged  throughout  one  or  more  growing 
seasons,  they  are  unsuitable  for  hardwoods.  There  should  be  no  free  water  in  the  surface  foot  of  soil  during  parts  of  July,  August,  and  Sep- 
tember to  obtain  productivity  within  the  estimated  range 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
nimho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.9 

5.1 

5.3 

5.6 

10 

5 

4 

3 

42 

44 

27 

44 

8 

8 

66 

132 

8 

6 

10 

20 

2.44 

1.18 

.68 

,51 

8 

7 

10 

13 

1.7 

2.7 

3.1 

4.7 

1.0 

1.4 

2,5 

4.0 

1.6 

1.8 

1,1 

1.1 

37 

61 

59 

72 

17 

20 

19 

18 

59 

58 

52 

48 

24 

22 

28 

33 

1.32 

1,43 

1.41 

1,44 

33 

31 

32 

36 

39 

35 

35 

38 

10 

9 

12 

16 

29 

26 

23 

22 

50 

46 

47 

46 

12 


71 


Table  34a. ^Species  suiiabiliiy  and  product Iviry  on  ROSEBLOOM  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green  and  white 

Baldcypress 

Basswood,  American 

Buttonbush,  common 

Cottonwood,  Eastern 

Cottonwood,  swamp 

Elms 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Redcedar,  eastern 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  swamp 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


A+ 

1 

105- 

85 

93 

82 

C 

2 

95- 

75 

(2) 

95- 

75 

D 

A 

2 

110- 

90 

91          ' 

C 

C+ 

3 

80- 

60 

65 

C 

2 

90- 

70 

D 

l| 

C 

1-2 

90- 

70 

81 

C 

2 

85- 

65 

D 

3' 

D 

ii 

C 

3 

85- 

65 

C 

B+ 

2 

105- 

85 

87 

97 

i 

B 

2 

105- 

85 

98 

B 

1-2 

105- 

85 

91 

C+ 

1 

100- 

80 

c 

2-3 

100- 

80 

85 

IJ 

B 

2 

95- 

75 

80 

B+ 

2 

105- 

85 

99 

92 

C 

2 

95- 

75 

84 

it 

B 

2 

100- 

80 

85 

94         1' 

(3) 

90- 

70 

Ii 

C 
C 

2 

85- 

65 

1 

D 

A+ 

2 

105- 

85 

92 

A 

2-3 

100- 

80 

90 

C 

2. 

85- 

65 

C 

B 

1-2 

100- 

80 

C 

2 

90- 

70 

i 

C 

3 

85- 

65 

! 

72 


Table  35. —  The  SHARKEY  series  is  a  member  of  the  very  fine,  monlmorillonilic,  nonacid,  thermic  family  of  Vertic  Haplaquepts.  The  series 
consists  of  poorly  drained,  very  dark  grayish-brown  clay  surface  and  dark  gray,  clay  subsoil  mottled  with  yellowish-brown.  It  occurs  in 
depressions  and  slackwater  areas  from  Mississippi  River  sediments  (MLRA-I31).  Slopes  range  from  0  to  3  percent.  If  surface  layers  are  above 
pH  7.5,  it  should  be  considered  unsuitable  for  planting  oaks.  If  waterlogged  throughout  one  or  more  growing  seasons,  it  is  unsuitable  for 
hardwoods.  There  should  be  no  free  water  in  the  surface  foot  of  soil  during  parts  of  July,  A  ugust,  and  September  to  obtain  productivity  within 
the  estimated  range 


Property 


Unit 


Soil  depth  in  inches 


0-12 


-24 


24-36 


36-4K 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca;Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.9 

6.0 

6.4 

6.7 

25 

17 

16 

15 

280 

233 

220 

213 

114 

146 

190 

214 

18 

18 

37 

71 

2.88 

1.41 

1.10 

1.02 

40.6 

38.6 

40.8 

43.2 

26.4 

23.7 

26.9 

30.8 

8.4 

9.0 

10.0 

11.3 

3.06 

2.68 

2.72 

2.88 

87.1 

87.5 

93.8 

99.2 

11 

8 

9 

9 

24 

23 

23 

24 

65 

68 

68 

67 

1.07 

1.16 

1.22 

1.25 

50 

56 

58 

59 

54 

54 

55 

54 

30 

32 

33 

33 

24 

22 

22 

21 

60 

56 

54 

54 

73 


Table  35a.—Species  suiiability  and  productivity  on  SHARKEY  soils 


Species 


Ash,  green 

Baldcypress 

Boxelder 

Catalpa 

Chinaberry 

Coffeetree,  Kentucky 

Cottonwood,  eastern 

Cottonwood,  swamp 

Dogwood,  roughleaf 

Elms,  American,  slippery,  and  cedar 

Hackberry  and  sugarberry 

Hawthorn 

Hickories  (except  water) 

Hickory,  water 

Honeylocust 

Locust,  black 

Maple,  red 

Mulberry 

Oak,  bur 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  swamp  post 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  willow 

Osage-orange 

Pecan 

Persimmon,  common 

Planertree 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A+ 

2 

95-  75 

80 

78 

C 

2 

95-  75 

D 

C 

i 

C 

C 

A 

2-3 

105-  85 

92 

88 

C 

D 

C+ 

2-3 

85-  65 

74 

C+ 

2-3 

85-  65 

73 

D 

C 

3 

80-  60 

C+ 

2 

85-  65 

77 

C 

1-2 

90-  70 

79 

C 

c+ 

3 

85-  65 

72 

c 

1 

c 

c 

3 

95-  75 

84 

93 

c 

3 

85-  65 

70 

A+ 

2 

100-  80 

91 

92 

c+ 

2 

85-  65 

74 

c 

c 

2-3 

90-  70 

70 

B+ 

2 

100-  80 

85 

92 

8+ 

2 

105-  85 

92 

93 

D 

C+ 

2-3 

90-  70 

80 

C 

2 

85-  65 

73 

1 

D 

C 

3 

90-  70 

D 

A+ 

2 

100-  80 

88 

A 

2-3 

100-  80 

87 

C 

3 

80-  60 

C 

3 

80-  60 

C 

2 
(3) 

90-  70 
85-  65 

80 

74 


i 


Table  36.  —  The  TENSAS  series  is  a  member  of  the  fine,  monimorillonitic,  thermic  family  of  Veriic  Ochraqualfs.  These  somewhat  poorly 
drained  acid  soils  occur  mainly  on  gently  sloping  land  developed  from  Mississippi  River  sediments  (MLRA-131) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,^  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.8 

5.1 

5.0 

5.2 

20 

20 

26 

36 

177 

152 

118 

76 

34 

38 

44 

62 

12 

7 

7 

9 

2.33 

1 .00 

.62 

.44 

28 

32 

26 

19 

10.8 

11.7 

10.2 

7.9 

4.9 

5.4 

4.9 

4.1 

2.1 

2.2 

2.1 

2.0 

58 

57 

65 

70 

17 

17 

30 

42 

32 

34 

36 

35 

51 

49 

34 

23 

1.12 

1.25 

1.39 

1.40 

40 

44 

42 

32 

48 

46 

44 

42 

23 

26 

21 

16 

25 

20 

23 

26 

58 

53 

48 

47 

10 


75 


Table  36a —Species  suitability  and  productivity  on  TENSAS  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


Ash,  green 

Baldcypress 

Basswood,  American 

Boxelder 

Chinaberry 

Cottonwood,  eastern 

Cottonwood,  swamp 

Dogwood,  roughleaf 

Elms,  American  and  slippery 

Elms,  cedar,  rock,  winged 

Hackberry  and  sugarberry 

Hawthorn 

Hickories  (except  water) 

Hickory,  water 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Maple,  red 

Mulberry 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Redbud 

Sassafras 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


A+ 

2 

95- 

75 

78 

89 

C 

2 

95- 

75 

(2) 

95- 

75 

D 

C 

A 

2 

110- 

90 

103 

100 

C 

D 

C+ 

2 

75- 

55 

C 

2 

c+ 

2 

90- 

70 

D 

C 

2 

90- 

70 

C 

2 

85- 

65 

72 

D 

C 

2 

85- 

65 

D 

D 

C 

3 

85- 

65 

C 

B+ 

1-2 

115- 

95 

108 

104 

(1-2) 

105- 

85 

A+ 

2 

110- 

90 

98 

100 

C 

I 

95- 

75 

80 

A 

2 

105- 

85 

B 

2 

100- 

80 

B+ 

2 

105- 

85 

97 

99 

(2) 

100- 

80 

B+ 

2 

105- 

85 

100 

99 

B 

2 

95- 

75 

80 

C 

2 

85- 

65 

D 

C 

3 

90- 

70 

D 

A+ 

2 

110- 

90 

102 

A 

2 

105- 

85 

105 

C 

2 

85- 

65 

70 

(2) 

90- 

70 

C 

1-2 

100- 

80 

95 

(3) 

85- 

65 

i 


76 


Table  37. — The  TUNICA  series  is  a  member  of  the  clayey-over-loamy,  montmorillonilic,  nonacid,  thermic  family  of  Vertic  Haplaquepts.  Depth 
of  loamv  materials  is  about  30  inches.  These  poorly  drained,  clay  soils  occur  on  slopes  ofO  to  3  percent  along  the  Mississippi  River  bottoms 
(MLRA-131).  If  surface  layers  are  above  pH  7.5.  the  soil  should  be  considered  unsuitable  for  oaks 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36^8 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 
p/m 
P/m 
p/m 

mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.6 

5.8 

6.0 

6.1 

24 

24 

22 

23 

270 

180 

138 

92 

65 

66 

60 

59 

20 

14 

15 

14 

2.93 

1.69 

.78 

.62 

39.7 

35.2 

30.2 

20.0 

22.2 

19.6 

16.8 

12.0 

7.9 

8.0 

7.6 

4.8 

2.81 

2.45 

2.21 

2.50 

78 

80 

83 

88 

15 

16 

17 

23 

27 

30 

41 

50 

58 

53 

42 

27 

I.IO 

1.26 

1.34 

1.33 

48 

49 

46 

36 

51 

50 

44 

41 

30 

29 

26 

19 

21 

21 

18 

22 

58 

52 

50 

50 

77 


Table  ?i7a..— Species  suiiahilily  and  productivity  on  TUNICA  soils 


Species 


Ash,  green 

Boxelder 

Catalpa 

Chinaberry 

Cottonwood,  eastern 

Dogwood,  roughleaf 

Elms,  American  and  slippery 

Elms,  cedar  and  winged 

Hackberry  and  sugarberry 

Hawthorn 

Hickories 

Honeylocust 

Locust,  black 

Maple,  red 

Mulberry 

Oak,  bur 

Oak,  cherrybark 

Oak,  Nuttall 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  willow 

Osage-orange 

Pecan 

Persimmon,  common 

Redbud 

Sassafras 

Sumac,  smooth 

Swamp-privet 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A 
C 
C 

c 

A 
D 
C+ 
C 

c 

D 

C 
C 
C 
C 
C 
B 
A+ 
C 
C 

c 

B+ 
B+ 
C 
C 

c 

D 
C 
D 
D 
A+ 
A 
C 
C 
C 


2 
2 
2 

(3) 
2 


2 

1-2 
2 
2 
2 
2 
2 

2 
2 


2 
2 
3 
3 
2 
(3) 


90-  70 

110-  90 

75-  55 

90-  70 

80-  60 
85-  65 

90-  70 


105-  85 
110-  90 

85-  65 
110-  90 

95-  75 
100-  80 
100-  80 

100-  80 
85-  65 

90-  70 


105-  85 
110-  90 
80-  60 
80-  60 
90-  70 
'85-  65 


77 


87 


70 
80 


96 
98 


I 


93 
86 


89 


90 


86 


78 


Table  38. — The  UNA  series  is  a  member  of  the  fine,  mixed,  acid,  thermicfamilyofTypic  Haplaquepts.  These  poorly  drained  soils  occur  on  level 
land  along  streams  and  rivers  within  the  Blackland  Prairies  (MLRA-135)  and  Coastal  Plain  (MLRA-133).  If  waterlogged  throughout  one  or 
more  growing  seasons,  they  are  unsuitable  for  hardwoods.  There  should  be  no  free  water  in  the  surface  foot  of  soil  during  parts  of  July, 
August,  and  September  to  obtain  productivity  within  the  estimated  range. 


Unit 

Soil  depth  in  inches 

Property 

0-12 

12-24 

24-36 

36-48 

Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluable  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca;Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 
p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


4.U 

4.1 

3.6 

4.4 

4 

2 

Tr 

Tr 

34 

21 

28 

34 

20 

24 

69 

106 

11 

2 

10 

20 

2.08 

.74 

.55 

.42 

15 

12 

14 

18 

2.2 

0.7 

2.0 

3.2 

1.0 

0.7 

1.8 

3.1 

2.2 

0.9 

1.1 

1.0 

23 

13 

30 

40 

26 

29 

26 

23 

39 

34 

35 

32 

35 

37 

39 

45 

.92 

1.44 

1.06 

1.17 

24 

33 

26 

32 

54 

46 

50 

50 

13 

16 

14 

18 

41 

30 

36 

32 

65 

46 

60 

54 

10 


79 


Table  i^a.^Species  suiiabiliiy  and  productivity  on  UNA  soils. 


Species 


Ash,  green  and  white 

Baldcypress 

Buttonbush 

Cottonwood,  eastern 

Elms 

Hackberry  and  sugarberry 

Hickories 

Holly,  American 

Honeylocust 

Maple,  red 

Oak,  cherrybark 

Oak,  laurel 

Oak.  Nuttal! 

Oak,  overcup 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Planertree 

Swamp-privet 

Sweet  bay 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  swamp 

Tupelo,  water 

Willow,  black 

Yellow-poplar 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweetgum 


A+ 

2-3 

85- 

65 

68 

(2) 

95- 

75 

D 

B 

3 

95- 

75 

C 

2 

75- 

55 

C 

3 

75- 

55 

C+ 

2 

90- 

70 

D 

C 

2 

85- 

65 

C 

3 

85- 

65 

B 

2 

100- 

80 

86 

B 

2 

100- 

80 

A 

2 

105- 

85 

B 

2 

85- 

65 

(2) 

110- 

90 

B 

2-3 

90- 

70 

B+ 

2 

100- 

80 

84 

(2) 

100- 

80 

B+ 

2 

100- 

80 

82 

(3) 

90- 

70 

D 

D+ 

C 

A+ 

2 

100- 

80 

85 

C 

3 

90- 

70 

(2) 

85- 

65 

C 

2 

85- 

65 

A 

2 

90- 

70 

(2) 

90- 

70 

(3) 

85- 

65 

76 


85 


91 
86 


90 


I 


" 


80 


Table  39. — The  URBO  series  is  a  member  of  the  fine,  mixed,  acid,  thermic  family  of  Aerie  Haplaquepts.  These  somewhat  poorly  drained  soils 
occur  along  floodplains  within  the  Blacklands  (MLRA-135)  and  Coastal  Plain  (MLRA-133) 


Property 


Unit 


Soil  depth  in  inches 


0-12 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


pH 

p/m 

p/m 

p/m 

mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 

% 

%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%i/vol 


5.0 

4.8 

4.5 

4.4 

17 

11 

10 

6 

100 

88 

92 

98 

63 

79 

98 

124 

26 

29 

59 

48 

2.21 

1.08 

.48 

.39 

17 

19 

18 

18 

14.5 

10.7 

6.8 

5.9 

1.9 

1.8 

1.7 

1.6 

7.2 

5.6 

3.9 

4.1 

69 

65 

54 

49 

23 

25 

24 

26 

37 

35 

35 

34 

40 

40 

41 

40 

1.18 

1.27 

1.20 

1.23 

35 

37 

34 

36 

42 

41 

38 

40 

18 

19 

18 

18 

28 

22 

20 

22 

56 

52 

55 

54 

17 


81 


Table  39a.— Species  suitability  and  productivity  on  URBO  soils 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweet  gum 


Ash,  green  and  white 

Basswood,  American 

Cherry,  black 

Cottonwood,  eastern 

Elms 

Hackberry  and  surgarberry 

Hawthorn 

Hickories  (except  water) 

Holly,  American 

Honeylocust 

Hophornbeam,  eastern 

Hornbeam,  American 

Locust,  black 

Maple,  red 

Oak,  cherrybark 

Oak,  laurel 

Oak,  Nuttall 

Oak,  overcup 

Oak,  post 

Oak,  Shumard 

Oak,  swamp  chestnut 

Oak,  water 

Oak,  white 

Oak,  willow 

Pecan 

Persimmon,  common 

Plum,  flatwoods 

Sassafras 

Sweetgum 

Sycamore,  American 

Tupelo,  black 

Tupelo,  water 

Walnut,  black 

Yellow-poplar 


A+ 

1-2 

100- 

80 

91 

80         1 

(2) 

95- 

75 

■-   ■       1 

(2) 

95- 

75 

A 

2 

110- 

90 

89 

C 

2 

75- 

55 

C 

2 

90- 

70 

D 

B+ 

1 

95- 

75 

84 

C 

C 

2 

85- 

65 

D+ 

D+ 

C 

B 

2 

90- 

70 

i 

B 

1-2 

115- 

95 

100 

95       ij 

B 

2 

100- 

80 

P 

A 

1-2 

110- 

90 

108 

90         ": 

B 

1 

95- 

75 

84 

*      ■ 

C 

A 

2 

105- 

85 

92 

B 

2 

100- 

80 

B+ 

1-2 

110- 

90 

96 

91 

(1) 

110- 

90 

B+ 

1-2 

110- 

90 

102 

92        ! 

(2) 

100- 

80 

B 

2 

85- 

65 

D 

(2) 

95- 

75 

A+ 

1-2 

110- 

90 

90 

A 

2 

110- 

90 

105 

C 

2 

85- 

65 

j 

(2) 

90- 

70 

(2) 

95- 

75 

i 

(2) 

100- 

80 

1 

I 


82 


Table  40. — The  VICKSBU  RG  series  is  a  member  of  the  coarse-siky.  mixed,  acid,  thermic  family  of  Typic  Udifluvents.  These  well-drained,  silty 
soils  occur  in  floodplains  and  drainageways  within  the  Silty  Uplands  (MLRA-134) 


Property 


Unit 


0-12 


Soil  depth  in  inches 


12-24 


24-36 


36-48 


Soil  reaction 
Phosphorus,  extractable 
Potassium,  extractable 
Sodium,  extractable 
Soluble  salts 
Organic  matter 
Cation  exchange  capacity 
Exchangeable  calcium 
Exchangeable  magnesium 
Ca:Mg  ratio 
Base  saturation 
Sand 
Silt 
Clay 

Bulk  density 
Moisture  equivalent 
60-cm  moisture 
15-bar  moisture 
Usable  water  after  drainage 
Total  porosity 
Pore  volume  for  potential 
drainage  and  aeration 


PH 

p/m 

p/m 

p/m 
mmho/cm 

%/wt 
me/ 100  g 
me/ 100  g 
me/ 100  g 


%/wt 

%/wt 

%/wt 

g/cc 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 

%/vol 


5.3 

5.3 

5.4 

5.4 

27 

26 

25 

25 

63 

56 

50 

48 

28 

28 

26 

26 

13 

9 

7 

8 

1.55 

.78 

.70 

.70 

II 

10 

10 

10 

5.0 

4.2 

4.5 

5.0 

2.2 

2.2 

1.8 

1.9 

2.3 

2.0 

2.3 

2.7 

69 

68 

70 

74 

13 

15 

13 

14 

73 

70 

71 

70 

14 

15 

15 

16 

1.37 

1.34 

1.35 

1.35 

32 

29 

30 

30 

43 

42 

41 

42 

II 

10 

10 

10 

32 

32 

31 

32 

48 

50 

49 

49 
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lablc  40d. Speiiex  suiiahility  and procliulivily  on  VICKSBURG  soils 


i 


Species 


Management 

and 
occurrence 


Suitability 


Site  index 


Estimated 
range 


Measured 
average 


Converted 

from 
sweet  gum 


Ash,  green  and  white 

Basswood,  American 

Beech,  American 

Birch,  river 

Cherry,  black 

Cottonwood,  eastern 

Cucumbertree 

Dogwood,  tlowering 

Hlms 

Hackberry  and  surgarberry 

Hickories  (except  water) 

Holly,  American 

Honey  locust 

Hophornbeam.  eastern 

Hornbeam.  American 

locust,  black 

Magnolia,  southern 

Maple,  red 

Mulberry 

Oak.  cherrybark 

Oak.  laurel 

Oak.  Nuttall 

Oak.  overcup 

Oak.  Shumard 

Oak.  southern  red 

Oak.  swamp  chestnut 

Oak.  water 

Oak,  white 

Oak.  willow 

Pecan 

Persimmon,  common 

Prickly-ash 

Redbud 

Redcedar.  eastern 

Sassatras 

Sweelgum 

Syciimore.  American 

Tupelo,  black 

Tupelo,  water 

Walnut,  black 

Yellow-poplar 


A 

1 

100- 

80 

C 

2 

95- 

75 

C 

c 

2 

85- 

65 

c 

2 

95- 

75 

A 

1-2 

120-100 

114 

C 

C 

C+ 

1-2 

90- 

70 

75 

c 

1 

100- 

80 

c+ 

1 

95- 

75 

c 

c 

2 

85- 

65 

D 

D 

C 

C 

C 

2 

90- 

70 

C 

B+ 

1 

120-100 

112 

(2) 

100- 

80 

A 

1-2 

115- 

95 

(2) 

85- 

65 

A 

1 

115- 

95 

101 

C 

B 

1 

100- 

80 

B+ 

1 

110- 

90 

107 

B 

1 

105- 

85 

B 

1 

110- 

90 

B 

1 

110- 

90 

C 

2 

85- 

65 

D 

D 

C 

C 

2 

95- 

75 

80 

A+ 

1 

115- 

95 

102 

A 

1 

125-105 

114 

C 

2 

85- 

65 

(2) 

90- 

70 

B 

2 

95- 

75 

A+ 

1 

120-100 

106 

89 


101 


104 
102 


100 
98 
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EFFECTIVE  ALLOCATION  OF 

COST-SHARING  FUNDS 

FOR  FORESTRY: 

AN  EXAMPLE 

Paul  A.  Murphy 

SUMMARY 

The  Forestry  Incentives  Program  provides  cost-sharing 
to  private  landowners  for  certain  forestry  practices,  but 
how  can  limited  public  funds  be  directed  to  those  areas 
where  they  will  produce  the  greatest  return?  One  way  is 
through  parametric  linear  programming.  It  enables  admin- 
istrators to  rank  areas  on  the  basis  of  economic  potential, 
taking  into  account  not  only  the  area's  potential  producti- 
vity but  also  factors  such  as  treatment  costs  and  manpower 
limitations. 

To  demonstrate  the  procedure,  we  considered  the 
problem  of  allocating  funds  for  converting  low-grade 
hardwood  stands  to  more  productive  pine  in  western 
Louisiana. 

First,  conversion  classes  were  established  according  to 
type  of  regeneration  needed,  stand  size,  and  site  index. 
Next  the  study  area  was  screened  to  determine  the  acreage 
in  each  class,  and  management  costs  and  projected  yields 
and  prices  were  determined.  Conversion  classes  were  then 
ranked  by  parametric  linear  programming  with  net  present 
value  as  the  investment  criterion. 

However,  these  rankings  were  for  western  Louisiana  as 
a  whole.  Parishes  (counties)  with  the  greatest  economic 
potential  for  type  conversion  still  had  to  be  identified.  To 
do  this,  the  ratio  of  net  present  value  to  conversion  cost 
was  calculated  for  each  conversion  class.  This  ratio  was 
then  multiplied  by  each  parish's  acreage  in  that  class.  The 
weighted  ratios  for  all  conversion  classes  within  a  parish 
were  then  added,  and  the  parishes  were  rat}ked. 

As  a  demonstration  of  the  versatility  of  the  procedure, 
an  arbitrary  limitation  on  nursery  capacity  was  then 
imposed,  and  the  parishes  were  ranked  again. 


The  Forestry  Incentives  Act  of  1973  provides  cost-sharing  to 
private  landowners  for  certain  forestry  practices.  The  law 
stipulates  that  funds  be  directed  to  those  areas  where  they  can 
produce  the  greatest  return,  but  few  criteria  now  exist  to  guide 
decisionmakers  in  allocating  monies.  Productivity  alone  may 
not  be  sufficient  because  factors  like  treatment  cost  can  also 
affect  economic  value.  State  officials  need  some  means  of 
ranking  counties  so  that  they  can  select  those  eligible  for 
program  participation. 

This  paper  demonstrates  a  procedure  that  can  guide  alloca- 
tion of  cost-sharing  funds,  such  as  in  the  Forestry  Incentives 
Program,  at  the  State  or  regional  level.  The  allocation  of  funds 
for  converting  low-grade  hardwood  stands  to  more  productive 
pine  in  western  Louisiana  is  used  as  an  example. 


THE  PROCEDURE 

In  the  West  Gulf  Coastal  Plain,  about  11  million  acres  of 
hardwood  forests  are  growing  on  sites  better  suited  to  pine. 
Converting  these  areas  to  pine  is  one  of  the  best  ways  to 
increase  the  region's  timber  supply.  Because  of  its  potential, 
type  conversion  was  chosen  as  the  forest  practice  to  illustrate 
the  procedure  for  allocating  cost-sharing  funds.  Methodology 
developed  for  the  Central  Gulf  (Murphy  1976a)  was  modified  for 
the  West  Gulf  with  western  Louisiana  (fig.  1)  as  the  study  area. 
Basic  data  for  this  study  come  from  the  latest  forest  survey  of 
Louisiana  (Murphy  1975). 


Conversion  Opportunities  Were  Identified 

Hardwood  stands,  the  oaik-pine  and  oak-hickory  forest  types, 
that  occur  on  land  better  suited  for  southern  pine  were 
considered  candidates  for  type  conversion.  These  stands  were 
classified  according  to  type  of  regeneration  needed,  stand  size, 
and  site  productivity. 

Regeneration  by  natural  means  or  by  planting  were  the  two 
modes  considered  for  producing  the  new  pine  stand.  Although 
the  technology  of  direct  seeding  is  well  developed  (Derr  cuid 
Mann  1971),  it  was  not  considered  because  little  information  is 
available  about  the  yield  of  direct-seeded  stands.  If  cm 
adequate  pine  seed  source  was  present,  natural  regeneration  to 
the  most  plentiful  pine  species  in  the  existing  stand  was 
assumed.    If  the  seed  source  was  inadequate,  regeneration  would 


Figure  1.— Study  area  in  Louisiana. 


be  by  planting  either  loblolly  { Pinus  taeda  L.)  or  longleaf  (P. 
palustris  Mill.)«  The  pine  species  having  the  most  stocking  in 
the  existing  stand  was  the  one  chosen  for  planting.  If  neither 
loblolly  nor  longleaf  was  present,  the  species  to  be  planted  was 
determined  by  geographic  location.  Longleaf  would  be  planted 
in  Beauregard,  Calcasieu,  and  Vernon  Parishes,  which  lie  within 
the  boundary  of  the  longleaf  forest  type  (USDA  Forest  Service 
1969);  and  loblolly  pine,  elsewhere.  Slash  pine  (P.  elUottii  var. 
elliottii  Engelm.)  was  not  considered  because  it  is  not  indige- 
nous to  the  area. 

Because  stand  size  is  a  determinant  of  site  preparation  cost, 
sawtimber  stands  were  separated  from  the  smaller  ones.  The 
number  of  hardwood  trees  10  inches  or  larger  in  diameter  was 
also  calculated. 

Productivity  for  pine  was  derived  from  site  index  measure- 
ments  on   trees   on   the   plot   (table   1).     If  there  were  no  index 


Table  I.— Productivity  level  by  site  index  for  western  Louisiana 


Productivity 

Site 

index  (50-year  t 

)asis) 

level 

Loblolly 

Longleaf 

Shor 

tleaf 



Feet  

1 
2 
3 

4 

95+ 
80-94 
60-79 
51-59 

•    •   • 

89+ 
68-88 
49-67 

86+ 
72-85 
54-71 
38-53 

trees,  plots  were  assigned  a  productivity  level  based  upon  the 
average  site  index  for  the  parish. 

There  were  five  species-regeneration  combinations,  two 
stand  sizes,  axid  three  productivity  levels  for  longleaf  and  four 
for  loblolly,  making  a  total  of  36  possible  classes  of  conversion 
opportunities. 

After  the  conversion  classes  were  established.  Forest  Survey 
plots  on  private,  nonindustrial  land  in  the  study  area  were 
screened  to  find  those  occurring  in  a  hardwood  stand  on  a  pine 
site.  (Survey  plots  are  permanently  established  by  the  Forest 
Service  at  intersections  of  a  3-mile  grid  across  the  Midsouth.) 
These  plots  were  then  classified  according  to  the  just  mentioned 
criteria.  Since  each  plot  represents  from  5,000  to  6,600  acres, 
its  site  index  and  number  of  hardwood  trees  over  10  inches  were 
weighted  by  an  appropriate  area  expansion  factor.  Average  site 
index  and  number  of  hardwood  trees  10  inches  and  over  per  acre 
were  then  derived  for  each  conversion  class.  Plot  expansion 
factors  were  accumulated  to  estimate  the  acreage  in  each 
conversion  class. 

The  screening  yielded  plots  in  31  conversion  classes.  This 
number  was  reduced  to  20  (table  2)  since  classes  with  less  than 
15,000  acres  were  discarded  because  of  excessive  sampling 
error.  These  deletions  left  a  total  of  1.9  million  acres,  about 
half  of  which  require  planting  and  half  can  be  regenerated 
naturally  (table  3).  Loblolly  pine  overshadows  the  other  species; 
85  percent  of  the  area  can  be  regenerated  to  loblolly. 

Treatments  Were  Scheduled 

All  sites  are  prepared  for  planting  or  natural  seedfall  by 
heavy  machinery,  followed  by  poisoning  of  the  remaining 
hardwood  trees  and  a  preparatory  burn.     The  character  of  the 
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Table  Z.--Type  conversion  classes  on  private  nonindustrial  ownersiiips  in  western 
Louisiana,    1974 


Hardwoods 

Class 

Stand 

Productivity 

10    in. 

number 

Species 

Regeneration 

size 

level 

d.b.h. 

Area 

No. /acre 

Thousand 
acres 

1 

shortleaf 

natural 

other 

1 

4 

17.5 

2 

" 

" 

It 

2 

13 

62.8 

3 

" 

" 

" 

3 

3 

22.0 

4 

" 

" 

sawtimber 

2 

26 

61.8 

5 

longleaf 

" 

other 

3 

2 

23.0 

6 

" 

planting 

" 

2 

10 

28.1 

7 

" 

" 

" 

3 

4 

39.1 

8 

" 

" 

" 

4 

6 

29.0 

9 

loblolly 

natural 

" 

1 

8 

29.1 

10 

" 

" 

" 

2 

15 

172.2 

11 

" 

" 

" 

3 

14 

133.7 

12 

" 

" 

sawtimber 

1 

32 

132.5 

13 

" 

" 

" 

2 

31 

188.5 

14 

" 

" 

" 

3 

22 

68.6 

15 

" 

planting 

other 

1 

18 

33.9 

16 

" 

" 

" 

2 

12 

214.9 

17 

" 

" 

" 

3 

14 

396.7 

18 

" 

" 

sawtimber 

1 

36 

22.0 

19 

" 

" 

" 

2 

37 

50.4 

20 

3 

33 

133.8 

All  classes 

1,859.6 

Table  3.— Type  conversion  opportunities  on  private  nonindus- 
trial ownerships  in  western  Louisiana  by  species  and 
type  of  regeneration 


Species 


Type   of  regeneration 


Natural 


Plajiting 


Total 


-  Thousand 

acres - 

Shortleaf 

164.1 

164.1 

Longleaf 

23.0 

96.2 

119.2 

Loblolly 

724.6 

851.7 

1,576.3 

All  species 

911.7 

947.9 

1,859.6 

hardwood  overburden  on  these  sites  makes  intensive  site 
preparation  necessary. 

In  naturally  regnerated  stands,  seed  trees  are  harvested 
after  seedlings  become  established — usually  3  years  for  loblolly, 
4  for  shortleaf,  and  5  for  longleaf  pine.  Precommercial  thinning 
of  shortleaf  and  loblolly  stands  is  done  when  the  stand  is  about  3 
years  old.    Longleaf  stands  are  not  thinned. 

The  planting  density  for  areas  to  be  regenerated  artificially 
is  680  trees  per  acre.  This  spacing  is  a  compromise  between  a 
wide  one  for  sawtimber  and  a  close  one  for  pulpwood. 

In  both  naturally  regenerated  and  planted  stands,  prescribed 
burning  begins  when  the  stands  are  15  years  old  emd  is  repeated 
every  4  years  for  hardwood  control  and  fire  hazard  reduction. 
Longleaf  stands  are  also  burned  after  seed  tree  removal  and 
before  height  growth  starts  to  control  brownspot  disease. 

After  the  first  harvest  cut,  a  seed  source  is  left  in  all 
stands.  For  loblolly  and  shortleaf  pine,  a  residual  of  10  ft^  of 
basal  area  per  acre  is  left  as  seed  trees.  Longleaf  pine  is 
reproduced  under  a  shelterwood  with  a  density  of  30  ft^  per  acre 
(Croker  and  Boyer  197  5).  All  sites  are  burned  to  prepare  the 
seedbed. 


Economic  Values  Were  Determined 

All  yields,  prices,  and  costs  were  assumed  known  emd  not 
subject  to  variation  since  the  incorporation  of  risk  and 
uncertainty  is  beyond  the  scope  of  this  analysis. 

Yield  models  from  Schumacher  ajid  Coile  (I960)  were  used 
to  predict  yields  of  natural  stands.  The  plantation  yield  model 
of  Lenhart  (1971)  was  selected  for  loblolly  pine,  cind  that  of 
Lohrey  and  Bailey  (in  press)  for  longleaf. 

Stumpage  prices  were  calculated  at  $6.53  per  cord,  or  8 
cents  per  cubic  foot,  for  pulpwood  and  $53.69  per  thousajid 
board  feet  (International  >4-inch  rule)  for  sawtimber.  These 
prices  were  derived  from  figures  published  by  the  Louisiana 
Department  of  Agriculture  (1974).  Costs  are  listed  in  table  4. 
Land  values  and  taxes  were  not  included. 

Net  present  value  was  chosen  as  the  investment  criterion. 
Net  present  values  were  calculated  for  each  class  using  a  6 
percent  interest  rate.  In  calculating  these  values,  rotation  age 
for  plantations  was  set  at  30  years,  euid  it  was  assumed  that 
plantations  would  be  followed  by  a  continuing  series  of  natural 
stands.  For  natural  stands,  rotation  age  was  set  equal  to  the 
age  when  net  present  value  is  maximum,  subject  to  the 
restriction    that    minimum    rotation   age    would   be    at    least   40 


Table  4.— Cost  of  forest  practices^ 


Practice 


Cost 


Site  preparation 

Tree   injection 

Burning   during   conversion 

Planting 
Seedlings 
Planting   cost 

Burning    for  hardwood   control 

Precoramercial   thinning 


-   -  Dollars  -  - 
45.49/acre 

0.25/stem 

3 . 50/acre 

9.50/thousand 
20.67/acre 

1. 50/acre 

12.00/acre 


Costs   derived   in   part   from    Sunda   and   Lowry    197  5. 


yea_rs  to  ensure  reliable  seed  production.  In  natural  stands,  the 
first  rotation  is  followed  by  a  perpetual  series  of  natural  stands. 
Incorporating  an  infinite  time  horizon  insures  that  the  net 
present  values  of  investments  with  different  rotation  lengths 
are  comparable. 


Conversion  Classes  Were  Ranked 

The  classes  were  then  ranked  by  parametric  linear  program- 
ming (Murphy  1976b).  The  initial  funding  for  type  conversion  is 
set  to  a  low  figure  so  that  only  one  class  will  be  selected.  Then 
the  parametric  linear  programming  procedure  is  invoked,  and 
the  funding  level  is  increased.  Net  present  value  is  maximized. 
As  the  funding  level  increases,  more  classes  can  be  funded,  and 
they  are  selected  one  by  one.  The  order  in  which  they  enter  the 
solution  determines  their  rank.  Then,  no  matter  how  much 
money  is  available,  the  best  selection  can  be  made  based  upon 
these  rankings. 


RESULTS 

The  total  cost  for  type  conversion  would  be  $126  million 
(table  5).  The  ranking  of  the  type  conversion  opportunities 
indicates  which  gives  the  most  return  per  dollar  expended. 
However,  these  rankings  are  for  western  Louisiana  as  a  whole, 
and  offer  little  guidance  to  the  allocation  of  money  to  specific 
localities. 

The  parishes  with  the  greatest  economic  potential  for  type 
conversion  have  to  be  identified.  The  economic  potential  of  a 
parish  is  related  not  only  to  the  net  present  values  of  its 
conversion   opportunities    on    a   per    acre   basis   but    also   to   the 


Table  5.  — Ranking  of  type  conversion  opportunities  for  west- 
ern Louisiana,  6  percent  interest  rate 


Rank 


Class 
number 


Cumulative 
cost 


Cumulative   area  planted 


Longleaf 


Loblolly 


Thousand 

Thousand 

acres 

dollars 

1 

9 

1,484 

z 

12 

9,035 

3 

13 

19,730 

4 

10 

28,812 

5 

14 

32,550 

6 

11 

39,568 

0.0 

7 

15 

42,301 

33.9 

8 

18 

44,174 

55.9 

9 

1 

45,049 

55.9 

10 

2 

48,329 

55.9 

11 

4 

51,759 

55.9 

12 

19 

56,061 

106.3 

13 

16 

73,064 

321.2 

14 

3 

74,158 

321.2 

15 

20 

85,447 

455.0 

16 

17 

117,032 

0.0 

851.7 

17 

6 

119,241 

28.1 

851.7 

18 

5 

120,380 

28.1 

851.7 

19 

7 

123,395 

67.2 

851.7 

20 

8 

125,646 

96.2 

851.7 

acreage  available.  These  two  attributes  must  somehow  be 
combined  to  rank  the  parishes.  These  two  attributes  were 
combined  in  the  following  manner. 

It  has  been  previously  established  that  the  ranking  of  classes 
is  in  descending  order  of  the  ratio  of  net  present  value  to 
conversion  cost  (Murphy  1976b).  This  ratio  was  calculated  for 
each  class  in  table  5  and  was  then  multiplied  by  each  parish's 
acreage  in  that  class.  The  weighted  ratios  for  all  conversion 
classes  within  a  parish  were  then  added,  and  the  parishes  were 
ranked  (table  6). 

The  high  ranking  parishes  have  large  acreages  of  high 
productivity  that   can  be  converted  to  loblolly  pine,   mainly  by 


Table  6.— Ranking  of  western  Louisiana  parishes  according  to 
type  conversion  opportunities 


Parish 


Total  of  weighted 
value-cost   ratios 


Rank 


Allen 

Beauregard 

Bienville 

Bossier 

Caddo 

Calcasieu 
Caldwell 
Claiborne 
De   Soto 
Evangeline 

Grant 
Jackson 

Jefferson  Davis 
La  Salle 
Lincoln 

Natchitoches 
Ouachita 
Rapides 
Red   River 
Sabine 

Union 
Vernon 
Webster 
Winn 


33 

52 

101 

39 

44 

66 
33 
261 
80 
77 

70 
67 
28 

-  15 
110 

124 

0 

94 

-  4 
167 

116 

172 

137 

81 


18 
16 
8 
20 
17 

15 
19 
1 
11 
12 

13 
14 
21 
24 
7 

5 
22 

9 
23 

3 

6 
2 

4 
10 


natural  regeneration.  These  are  the  classes  that  had  high 
rankings  in  table  5.  Low  ranking  parishes  include  those 
containing  portions  of  the  Mississippi  Delta  and  those  crossed  by 
the  Red  River,  which  has  extensive  bottom  lands.  These  factors 
tend  to  reduce  the  amount  of  acreage  suitable  for  type 
conversion  and,  hence,  the  relative  importance  of  these  parishes 
for  type  conversion.  Still  other  parishes  in  southwestern 
Louisiana  contain  large  areas  which  could  be  converted  to 
longleaf  pine,  and  these  conversion  classes  were  low  in  rank 
(table  5). 

As  yet  the  only  restriction  considered  hcis  been  funding 
level,  but  other  limitations  such  as  manpower,  equipment,  and 
nursery  capacity  can  affect  the  distribution  of  funds  to 
parishes.  These  restrictions  as  well  can  be  handled  by  linear 
programming,  as  the  following  example  shows. 

The  total  acreage  that  could  be  converted  to  pine  by 
planting  is  948,000  acres.  Assuming  a  planting  density  of  680 
trees  per  acre,  the  total  number  of  seedlings  required  for  this 
sort  of  enterprise  would  be  645  million.  Even  if  type  conversion 
by  planting  were  spread  over  a  long  period  of  time,  existing 
nursery  capacity  could  not  begin  to  supply  the  requirements. 

A  realistic  alternative  is  to  limit  the  amount  of  acres  that 
can  be  converted  by  planting.  Linear  programming  has  the 
power  to  handle  these  and  other  constradnts.  For  this  example, 
the  amount  that  could  be  regenerated  to  loblolly  by  planting 
was  limited  to  7,200  acres,  and  it  was  assumed  that  no  longleaf 
would  be  planted.  This  problem  was  then  solved  with  the 
parametric  linear  programming  procedure. 

With  the  limitation  of  7,200  acres  for  plajiting,  rankings  for 
the  conversion  classes  change,  and  funds  needed  for  type 
conversion  drop  60  percent  (table  7).  These  results  were  then 
used  to  calculate  indices  for  ranking  the  parishes.  The  7,200 
acres  in  the  one  planting  class  were  prorated  over  the  parishes 
having  acreage  in  this  conversion  class.  The  resultant  parish 
rankings  (table  8)  did  not  change  much  from  the  previous  one. 

Using  the  results  from  table  6  or  table  8,  administrators  of 
cost-sharing  programs  could  designate  certain  parishes  as 
program  participants.  The  results  could  also  be  used  to  make  an 
initial  allocation  of  cost-share  monies  to  the  selected  parishes. 

CONCLUSION 

This  procedure  enables  decisionmakers  to  allocate  cost- 
sharing  funds  effectively  on  a  regional  basis.  It  can  identify 
priorities    even    when    several    restrictions    exist,    and    it    ranks 
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Table  7 .—Ranking  of  type  conversion  opportunities  with  nurs- 
ery capacity  as  a  constraint 


Rank 


Class 
number 


Cumulative 
cost 


Cumulative   area  planted 


Longleaf 


Loblolly 


Thousand 

dollars 

1 

9 

1,484 

2 

12 

9,035 

3 

13 

19,730 

4 

10 

28,812 

5 

14 

32,550 

6 

11 

39,567 

7 

15 

40,149 

8 

1 

41,024 

9 

2 

44,303 

10 

4 

47,733 

11 

3 

48,827 

12 

5 

49,966 

Thousand  acres 


0.0 


0.0 
7.2 
7.2 
7.2 
7.2 

7.2 
7.2 


opportunities  according  to  cost  effectiveness,  thus  aiding  in  the 
fulfillment  of  the  intent  of  programs  like  the  Forestry  Incen- 
tives Program  (FIP). 

Efficient  allocation  of  funds  is  especially  important.  The 
initial  cost-share  allocation  for  the  entire  South  for  197  5  under 
FIP  was  about  $9.8  million  (Anonymous  1975),  but  many  times 
that  amount  could  be  used  in  western  Louisiana  for  type 
conversion  alone.  Hence,  that  funds  be  shared  where  they  offer 
the  greatest  return  takes  on  a  new  importance. 
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Table  8.  — Ranking  of  western  Louisiana  parishes  according  to 
type  conversion  opportunities  with  nursery  capacity 
constraints 


Parish 


Total   of   weighted 
value-cost   ratios 


Rank 


Allen 

Beauregard 

Bienville 

Bossier 

Caddo 

Calcasieu 
Caldwell 
Claiborne 
De  Soto 
Evangeline 

Grant 
Jackson 

Jefferson  Davis 
La  Salle 
Lincoln 

Natchitoches 
Ouachita 
Rapides         -  . 
Red   River  - 
Sabine 

Union 
Vernon 
Webster 
Winn 


31 
73 
93 
38 
49 

70 
31 
258 
83 
70 

68 

58 

34 

0 

lOZ 

105 

2 

102 

164 

98 
177 
126 

70 


21 

11 

9 

18 
17 

12 
20 
1 
10 
14 

15 
16 
19 
23 
7 

5 

22 

6 


2 

4 

13 


—       None   of   the   conversion   classes   in   Red   River   Parish   were 
selected  because   of  the  nursery   capacity  restraint. 
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SUMMARY 

Forest  economists  have  developed  a  netv  set  of  equations  for 
estimating  jmljnvood  stumpage  pHces  in  the  South.  Because  ad- 
vances in  harvesting  and  processing  technology  cause  continuous 
changes  in  pulpivood  stumpage  prices,  it  is  periodically  necessary 
to  update  analyses  of  pulpwood  price  determinants.  In  this  up- 
dating (1969-1973) ,  multiple  regression  analysis  was  used  to  de- 
termine the  variables  that  had  the  greatest  impact  on  prices  paid 
for  southern  pulpwood.  The  analysis  was  based  on  prices  actually 
paid  for  pulpivood  stumpage  in  southern  National  forest  sales. 

Three  price  zones  were  delineated  and  a  separate  estimating 
equation  was  developed  for  each.  Two  areas  stood  out  as  distinctly 
different  from  the  others:  Florida  and  So7ith  Carolina  National 
forests  (highest)  and  the  Ouachita  National  Forest  in  Arkansas 
(longest):  the  remaining  forests — the  Ozark  National  Forest  in 
Arkansas  and  National  forests  in  Alabama,  Georgia,  Louisiana, 
Mississippi,  and  Texas — were  grouped  together  into  one  price 
zone. 

For  all  price  zones  combined,  the  most  important  variable  was 
the  average  annual  price  of  delivered  softwood  roundwood  pulp- 
wood. No  specific  stand  characteristics  emerged  as  dominant  in- 
fluences on  pulpwood  stumpage  prices  in  the  analysis,  but  prices 
appeared  to  rise  tvith  increases  in  acreage,  volume  per  acre,  trees 
per  acre,  and  volume  per  tree.  No  independent  variable  ivas 
common  to  all  three  equations.  R-  values  ranged  from  .29  to  .62 
and  standard  errors  from  1.8 It  to  3.19.  The  equations  are  suitable 
for  estimating  the  price  of  publicly  owned  timber  and  are  ade- 
quate guides  to  private  stumpage  prices  as  well. 

Additional  keywords:      Price,  estimating  equation,  price  deter- 
minants. 

More  stumpage  is  sold  for  pulpwood  than  for  any  other  southern 
pine  roundwood  product.  For  the  past  two  decades,  the  proportion  of 
southern  pine  cut  for  pulpwood  has  increased  so  steadily  that  pulp- 


wood  now  constitutes  nearly  half  of  the  cubic-foot  volume  removed 
from  southern  forests  each  year.  This  upward  trend  will  undoubtedly 
continue  unless  a  major  new  source  of  wood  for  pulping  is  found,  as 
was  recently  true  when  chips  from  plant  residues  became  available. 
This  paper  analyzes  the  price  determinants  of  southern  pine  pulp- 
wood  stumpage  in  National  forests  in  eight  States.  The  present  study 
updates  to  1973  previous  work  by  Row  and  Guttenberg  (1961),  Fasick 
and  Sampson  (1966),  and  Anderson  (1969).  Periodic  updating  is 
necessary  as  advances  in  harvesting  and  processing  technology  bring 
about  changes  in  stumpage  price  relationships.  Since  the  mid-1960's, 
the  industry  has  experienced  substantial  increases  in  mechanized 
pulpwood  harvesting,  tree-length  logging,  and  wholetree  chipping. 
Moreover,  widespread  use  of  chipping  headrigs  has  expanded  the  de- 
mand for  small  trees  and  the  pulpwood-size  sections  of  larger  ones, 
since  chipping  headrigs  make  it  possible  to  produce  valuable  lumber 
from  small  logs  previously  suitable  only  for  pulpwood.  Consequently, 
what  formerly  would  have  been  pulpwood  sales  are  now  often  multiple- 
product  sales,  which  bring  high  stumpage  prices.  In  the  present  study, 
new  equations  were  developed  to  estimate  fair  prices  for  standing 
timber  based  on  prices  actually  paid  for  similar  tracts.  The  equations, 
which  include  measures  of  stand  conditions  and  other  factors  influenc- 
ing stumpage  prices,  apply  only  to  lump  sum  sales. 


Data 

Prices  were  analyzed  for  362  southern  pine  pulpwood  stumpage 
sales  from  National  forests  between  1968  and  1973 : 


Year  Number  of  Sales 


1968  47 

1969  69 

1970  81 

1971  67 

1972  50 

1973  48 


All  were  commercial  sales  that  had  been  competitively  priced.  The 
number  of  sealed  bids  per  sale  varied  from  one  to  eight,  the  average 
being  two.  Sales  with  more  than  10  percent  hardwood  by  volume  were 
excluded,  as  were  negotiated  and  special  sales  such  as  timber  on 
rights-of-way.  There  was  no  limit  on  sale  size,  which  ranged  from 


27  to  1,844  acres.  The  average  sale  area  was  440  acres.  Numbers  of 
sales  by  State  were: 

Alabama 

Arkansas 

Florida 


Georgia 


23 

103 

74 
26 


Louisiana 

8 

Mississippi 

51 

South  Carolina 

32 

Texas 

45 

For  each  sale,  the  information  compiled  included  National  forest 
and  ranger  district,  month  and  year  of  sale,  number  of  bids,  dollar 
amount  of  the  winning  bid,  acreage  cut,  number  of  trees,  and  volume 
sold.  Volumes  were  reported  in  cords  during  the  early  years  of  the 
study  but  were  later  expressed  in  hundred  cubic  feet  (CCF).  There- 
fore, it  was  necessary  to  convert  all  volumes  to  CCF  on  the  basis  of 
76  cubic  feet  of  solid  wood  per  cord. 

Analysis 
Variables 

Stumpage  prices  for  individual  sales  vary  with  location,  time  of 
sale,  and  stand  conditions. 

Location. — -In  recognition  of  differences  in  prices  within  the 
South,  southern  National  forests  were  separated  into  price  zones. 
Factors  considered  in  the  groupings  were  number  of  bids,  volume 
per  tree,  and  trees  per  acre.  Two  areas  stood  out  as  distinctly  dif- 
ferent from  the  others :  Florida  and  South  Carolina  National  forests 
reported  the  highest  prices,  and  the  Ouachita  National  Forest  in 
Arkansas  the  lowest.  The  remaining  forests — the  Ozark  National 
Forest  in  Arkansas  and  National  forests  in  Alabama,  Georgia, 
Louisiana,  Mississippi,  and  Texas — were  grouped  together.  Average 
stumpage  price  and  number  of  sales  for  each  price  zone  were: 


Price  zone 


Average 

Number 

stumpage  price 

of  sales 

($  per  CCF) 

13.4  ±  5.1 

106 

7.6  ±  3.1 

171 

6.7  ±  2.8 

85 

Florida  and  South  Carolina 
Alabama,  Arkansas  (Ozark  NF), 

Georgia,  Louisiana,  Mississippi 

and  Texas 
Ouachita  National  Forest  (Ark.) 

Separate  predicting  equations  were  calculated  for  each  price  zone. 

Time. — During  the  6-year  period,  average  annual  stumpage  prices 
(in  dollars  per  CCF)  for  all  sales  combined  were: 

1968  $  7.91  1971  $  7.48 

1969  8.70  1972  8.84 

1970  8.52  1973  13.47 


The  sharp  price  increase  observed  in  1973  occurred  on  all  southern 
National  forests.  Several  factors  contributed  to  this  sudden  change. 
First,  the  price  paid  for  delivered  pulpwood  increased  by  about  10  per- 
cent, and  stumpage  prices  typically  reacted  strongly  to  this  change. 
Second,  an  escalating  demand  for  pulpwood  brought  about  a  6  per- 
cent increase  in  the  volume  of  roundwood  cut  and  delivered.  Third, 
numerous  chipping  headrigs  had  become  part  of  in-line  sawing  systems. 
Fluctuations  in  stumpage  price  levels  were  accounted  for  by  con- 
sidering the  average  annual  delivered  price  of  pine  roundwood  pulp- 
wood in  the  Midsouth — a  published  figure — as  an  index  of  market 
behavior  in  the  analysis.  Average  annual  prices  of  delivered  wood  for 
the  study  period  were: 

Average  yrice  Average  price 

Year  (per  cord)  Year  (per  cord) 


1968  $17.75  1971        $19.12 

1969  18.54  1972         20.80 

1970  18.81  1973         23.84 

The  variable  was  designated :  Ap  =  average  annual  price  of  delivered 
softwood  roundwood  pulpwood  in  the  Midsouth  (in  dollars  per  stand- 
ard cord). 

Stand  characteristics. — Stand  characteristics  affect  pulpwood 
stumpage  prices  mainly  by  influencing  harvesting  costs.  Ten  stand 
characteristics  were  tested  as  possible  price  determinants.  Three 
were  obtained  directly  from  the  sales  records,  and  seven  were  gener- 
ated from  the  primary  data.  The  variables  considered  were: 

V  =  volume  sold  (CCF) 
T  =  number  of  trees  sold 
A  =  acreage  cut 

V/A,  A/V  =  volume  per  acre  and  its  reciprocal 

V  X  V/A  =  interaction  of  total  volume  and  volume  per  acre 
T/A  =  number  of  trees  per  acre 

V/T,  T/V  =  volume  per  tree  and  its  reciprocal 

Equations 

For  each  price  zone,  a  separate  single-equation  model  was  set  up 
in  the  form  of : 

P :  V  +  T  +  A  +  V/A  +  A/V  +  V  x  V/A  +  T/A  +  V/T  +  T/V  +  Ap 

The  dependent  variable  in  the  model,  identified  as  P,  was  stumpage 
price  (in  dollars  per  CCF).  From  the  price  model  and  the  collected 


sales  data,  the  following  price  estimating  equations  were  developed 
for  each  zone : 

Price  zone  Estimating  equation  R=       SE 


Florida  and  P  =  —  39.5796  +  2.3663  A,      0.62     8.19 

South  Carolina  -^  0.0024  A 

+  0.4532  V/A 
+  16.7093  A/V 
Alabama,  Arkansas  P  =  —  6.6919  +  0.6895  A„       0.29     2.60 

(Ozark  NF) ,  Georgia,  —  9.4816  T/A 

Louisiana,  Mississippi  +  0.0205  V/T 

and  Texas 
Ouachita  National  P  =  —  20.7655  +  1.3378  Ap      0.56     1.84 

Forest  (Ark.)  +  2.8767  A/V 

Factors  Related  to  Price 

For  all  price  zones  combined,  a  total  of  five  independent  varia- 
bles were  significant.  The  average  annual  price  of  delivered  softwood 
roundwood  pulpwood  (A,,)  was  the  most  important  factor  in  each 
prediction  equation.  This  variable  alone  explained  58  percent  of  the 
price  variation  for  Florida-South  Carolina  and  53  percent  for  the 
Ouachita  National  Forest.  However,  this  factor  explained  only  14  per- 
cent of  the  price  variation  for  the  price  zone  comprised  of  the  other 
Southern  States. 

It  is  impossible  to  generalize  about  the  relationship  of  stand  con- 
ditions to  pulpwood  stumpage  prices  on  the  basis  of  the  present  analy- 
sis. In  the  equations,  prices  tended  to  rise  with  increases  in  acreage, 
volume  per  acre,  trees  per  acre,  and  volume  per  tree.  No  independent 
variable,  however,  was  common  to  all  three  equations,  and  only  one, 
A/V,  appeared  in  two  of  them. 

Application 

Application  of  the  predicting  equations  is  relatively  simple.  To 
estimate  the  price  of  pine  pulpwood  timber  in  the  Ouachita  National 
Forest,  it  is  necessary  to  know  only  average  volume  per  acre;  for 
application  in  Florida  or  South  Carolina,  a  knowledge  of  the  acre- 
age is  also  required;  for  stands  in  Alabama,  Arkansas  (Ozark  NF), 
Louisiana,  Mississippi,  and  Texas,  it  is  necessary  to  know  the  number 
of  trees  per  acre  and  average  volume  per  tree.  This  information  is 
normally  collected  when  a  sale  is  being  prepared.  These  stand  values 
together  with  the  delivered  price  of  pulpwood  are  substituted  in  the 
equation  to  calculate  the  price  of  pulpwood  stumpage. 

A  sample  calculation  can  be  illustrated  by  the  problem  of  deter- 
mining the  value  of  timber  in  1973  in  a  Florida  tract  where  the  area 


cut  is  400  acres,  and  the  volume  per  acre  is  600  cubic  feet.  When 
these  values  are  entered  into  the  Florida-South  Carolina  estimating- 
equation,  the  result  is : 

P  =  —  39.5796  +  2.3663  (23.84)  +  0.0024  (400) 

+  0.4532(6)  +  16.7093(0.1667) 
P  =  $23.30 

This  is  the  estimated  price  in  1973  (in  dollars  per  CCF)  for  a  tract  of 
timber  in  Florida  with  the  characteristics  that  have  been  described. 
The  estimated  price  is  comparable  to  the  amount  paid  for  other  stands 
sold  in  the  Florida-South  Carolina  price  zone. 

Setting  a  Minimum  Price 

Since  there  is  not  always  competitive  bidding  in  stumpage  pur- 
chases, a  minimum  price  must  be  set  to  satisfy  both  legal  and  prac- 
tical requirements.  Otherwise,  valuable  public  timber  might  be  sold 
at  prices  below  market  value.  This  can  occur  when  offers  attract  only 
one  bid.  Even  where  there  is  more  than  a  single  bidder,  a  minimum 
price  is  necessary  as  protection  against  possible  collusion  among 
buyers. 

There  is  no  fully  satisfactory  way  to  determine  the  minimum 
acceptable  price,  i.e.,  one  that  is  high  enough  to  protect  the  seller's 
interest  but  low  enough  to  assure  that  the  timber  will  be  sold  and  that 
loggers  will  remain  in  business  to  compete  for  timber  in  future  sales. 
The  seller  should  not  use  the  calculated  value  as  his  reserve  price  for 
the  timber,  since  there  is  only  about  a  50  percent  chance  that  the 
tract  will  be  sold  at  this  price  or  higher.  A  simple  way  to  derive  the 
reserve  price  is  to  subtract  an  amount  equivalent  to  one  standard  error 
at  the  mean  (expressed  as  a  percent)  from  the  estimated  price.  For 
a  tract  where  the  characteristics  of  the  timber  are  average,  80  to  90 
percent  of  the  offers  should  be  above  the  reserve  price  set  in  this  way. 

Application  of  the  Equations 
To  Private  Timber  Sales 

The  analysis  presented  here  was  based  entirely  on  National  forest 
sales.  The  applicability  of  the  results  to  private  sales  was  not  tested 
primarily  because  records  from  private  sales  of  pulpwood  are  frag- 
mentary. 

National  forest  sales  are  not  typical  of  all  pulpwood  sales.  They 
are  normally  larger  than  private  ones,  although  the  range  in  size  may 
overlap.  National  forest  sales  also  differ  from  private  ones  in  that 
the  minimum  acceptable  price  in  a  private  sale  may  be  known  only 
to  the  seller;  whereas  in  public  sales  a  minimum  price  must  be  adver- 
tised with  the  offer  to  sell. 
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Nevertheless,  prices  paid  for  National  forest  stumpage  do  not 
differ  greatly  from  those  paid  for  private  stumpage.  National  forest 
timber  is  not  overpriced  because  relatively  few  bidders  are  attracted 
by  the  large  blocks  normally  sold,  and  the  availability  of  timber  from 
private  sources  puts  an  upper  limit  on  the  prices  buyers  need  to  pay. 
National  forest  timber  is  never  underpriced  because  sellers  of  public 
stumpage  are  not  compelled  to  complete  transactions  at  less  than  the 
firm  minimum  price  advertised.  Since  both  public  and  private  stump- 
age are  subject  to  the  same  market  and  production  influences,  the  price 
variables  found  significant  for  public  sales  are  applicable  to  private 
sales.  Product  prices  affect  the  price  of  all  stumpage  regardless  of 
ownership,  and  stand  conditions  that  determine  logging  costs  should 
also  affect  all  stumpage  prices  similarly. 

Conclusion 

Results  from  this  analysis  are  adequate  guides  to  pulpwood  stump- 
age prices  in  the  shortrun,  but  changes  are  occurring  that  will  have 
longrun  influences  on  prices.  The  ratio  of  capital  to  labor  in  pulpwood 
harvesting  is  rising  in  response  to  the  adoption  of  increasingly  sophis- 
ticated machines.  As  processing  techniques  continue  to  improve,  high- 
value  products  are  being  manufactured  from  small-diameter  logs.  Also, 
efforts  are  underway  to  create  a  chip  export  market  in  the  South. 
Changes  such  as  these  will  both  influence  stumpage  price  levels  and 
alter  the  relationship  of  stand  characteristics  to  price. 
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Pulpwood  stumpage  prices  from  36Z  National  forest 
sales  made  between  1968  and  1973  were  influenced  by 
volume  per  tree,  volume  per  acre,  trees  per  acre,  and 
acres  sold;  but  most  importajit  was  the  price  of 
delivered  pulpwood.  Combinations  of  factors  influenc- 
ing prices  differed  by  the  three  zones  into  which  prices 
were  classified.  Together  the  factors  accounted  for  29 
to  62  percent  of  the  price  variation  by  zone. 
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SUMMARY 

Southern  pine  performs  well  as  a  siding  material  in  hot, 
humid  climates  if  proper  procedures  are  followed  in 
manufacturing  and  installing  it.  Such  is  the  conclusion  of  a 
10-year  test  of  stained,  rough-sawn  southern  pine  tongue- 
and-groove  siding  applied  to  the  east  and  west  exposures  of 
a  large  building  (22  feet  high  at  the  ridge)  in  central 
Louisiana. 

Specifications  differed  somewhat  from  those  for  stand- 
ard siding.  Of  particular  importance  was  the  longer  tongue 
and  groove  (3/8-inch),  the  7/8-inch  thickness,  two  grooves 
in  the  back,  and  the  low  equilibrium  moisture  content  (9 
percent)  at  application. 

Half  the  boards  in  each  exposure  were  treated  with  a 
water-repellent  solution  containing  pentachlorophenol.  All 
were  then  dipped  in  a  russet  color,  penetrating  oil-base 
stain;  a  second  coat  was  brush  applied  after  installation 
over  3/8-inch  southern  pine  plywood  sheathing.  The  full- 
length  siding  was  fastened  to  horizontal  girts  on  2-foot 
centers  with  three  2-1/8-inch-long  annularly  grooved  stain- 
less steel  nails.  After  60  months  of  very  satisfactory 
performance  (as  evaluated  from  50  test  locations  distribut- 
ed over  each  exposure),  the  siding  was  refinished  with  a 
spray  coat  of  preservative  and  a  single  brush  coat  of  stain. 

The  siding  proved  fully  serviceable  after  10  years' 
exposure  to  the  harsh  climatic  conditions  of  Louisiana. 
There  was  little  difference  between  the  penta-treated  and 
untreated  sections.  Gap  between  boards  averaged  0.092 
inch  (gap  was  0.015  inch  at  installation),  but  the  interlock- 
ing action  of  the  longer  tongue  and  groove  remained 
effective.  Cup  warp  (measured  across  the  5-1/8-inch  face) 
averaged  0.06  inch.  About  2.3  percent  of  the  nails  had 
withdrawn  from  the  board  surface  by  more  than  1/16  inch. 
Surface  checking  (measured  on  a  severity  rating  scale  of  0 
to  4)  averaged  1.5  There  was  no  evidence  of  decay  or 
mildew.   Stain  retention  and  color  stability  was  good. 

In  this  locale  a  periodic  restaining  schedule  of  about  5 
to  6  years  is  indicated;  in  less  severe  exposures  the  rate  of 
stain  erosion  would  probably  be  even  slower. 

Additional  keywords:     Finishing  systems,  penetrating  coat- 
ings, checking,  nailing,  cupping,  shrinkage. 


Performance  of  Stained,  Rough-Sawn  Southern  Pine 
Siding- A  10-Year  Evaluation 

CHARLES  W.  McMILLIN 

Because  of  expajiding  consumer  acceptcince  of  rough-tex- 
tured surfaces,  the  Wood  Utilization  Laboratory  at  Pineville, 
La.,  is  evaluating  the  in-service  performance  of  some  stained, 
rough-sawn,  southern  pine  tongue-and-groove  siding  manu- 
factured and  installed  by  an  improved  technique.  The  results 
reported  here  aj*e  from  one  installation,  observed  for  a  10-year 
period. 

The  siding  was  tested  on  the  east  and  west  exposures  of  one 
of  the  laboratory's  large  buildings  (fig.  1).  The  climatic 
conditions  of  central  Louisiana  are  hot  and  humid,  amd  the 
exposure  was  severe.   The  roof  overhang  is  considerable,  but  its 


Figure  1. — Test  installation  of  rough-sawn,  southern  pine,  tongue- 
and-groove  siding.  The  exposure  shown  faces  the  east.  Siding 
was  applied  August  1966. 


The  author  is  Principal  Wood  Scientist,  Southern  Forest 
Experiment  Station,  Forest  Service — USDA,  Pineville,  La. 


protective  effect  is  largely  negated  by  the  height  of  the  wall 
(Z2  feet  at  the  ridge). 

The  performajice  and  appearemce  of  the  siding  were  periodi- 
Ccdly  evaluated  by  measuring  the  gap  between  boards,  compar- 
ing the  degree  of  stain  erosion  with  a  sample  that  had  not  been 
exposed,  and  noting  defects  such  cis  mildew,  pitch  exudation, 
surface  checks,  cmd  cupping.  Fifty  sampling  locations  were 
distributed  over  each  exposure. 

MANUFACTURE  AND  APPLICATION 

Approximately  3,000  board  feet  of  siding  were  majiufactured 
in  lengths  from  10  to  24  feet.    The  specifications  were  for: 

1-  by  6-inch,  bandsawn,  B  and  better,  kiln-dried  southern 
pine  with  rough  face  and  edge-V  on  bcirk  side  and  3/8-inch 
center-match  tongue  and  groove;  face  width,  5-1/8  inches; 
thicknessed  on  back  only  (hit  cmd  miss)  to  7/8-inch;  two 
grooves  1/4-inch  deep  by  1/4-inch  wide  on  back  side  at  third 
points. 

These    specifications    differ    slightly    from  those    for   standard 

tongue-and-groove    siding.       Of    pajrticulai-  importance    is    the 

longer    tongue    and    groove,    the    7/8-inch  thickness,    and    the 
grooves  in  the  back  to  minimize  cupping. 

After  the  siding  had  been  kiln-dried,  it  was  conditioned  to 
constant  weight  in  a  large  room  maintained  at  72  F  and  50 
percent  relative  humidity.  The  resulting  average  moisture 
content  was  9  percent. 

Growth  rate  and  specific  gravity  (ovendry  weight  2md 
volume  at  9  percent  m.c.)  of  the  wood  were  determined  by 
sampling  both  ends  of  half  the  boards.  Growth  rate  averaged 
7.7  rings  per  inch;  specific  gravity  averaged  0.59« 

Half  the  boards  for  each  exposure  were  dipped  for  3  minutes 
in  a  water-repellent  solution  containing  pentachlorophenol 
(Woodlife)  and  dried  for  1  week.  All  boards  were  then  dipped  in 
stain  amd  allowed  to  dry  on  edge.  The  dark  russet  stain  had  a 
penetrating-oil  base  cmd  was  memufactured  by  Olympic  Stained 
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Trade  and  firm  names  are  given  for  information  only  cmd 
do  not  imply  endorsement  by  the  U.S.  Department  of  Agri- 
culture. Similar  products  are  available  from  sources  other 
than  those  mentioned. 


Products  Company, 
fungicide. 


It  Wcis  heavily  pigmented  ajid  contained  a 


The  siding  was  applied  vertically  over  3/8-inch  southern  pine 
plywood  sheathing.  It  was  used  in  full  lengths,  i.e.,  without  end 
joints.  It  was  fastened  to  horizontal  girts  placed  on  2-foot 
centers,  each  boai-d  being  fixed  to  each  girt  with  three  nails. 
Nails  were  of  stainless  steel,  2-1/8  inches  long,  annularly 
grooved,  ctnd  had  blunt  points.  Figure  2  shows  a  section  of  the 
exterior  wall  construction. 

A  second  coat  of  stain  was  brushed  on  all  boards  after 
installation. 

PERFORMANCE 

Thirty  Months 

Stability  (gap  between  boards)  was  excellent.  The  gap  at 
time  of  instedlation  had  averaged  0.015  inch;  30  months  later  it 
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Figure  2. — Exterior  wall  section  illustrating  construction  method. 
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was  still  small.  The  average  gap  increased  during  the  summer, 
but  it  never  exceeded  0.040  inch.  Since  the  tongue  was  stained, 
this  amount  was  not  visually  noticeable.  There  was  no 
appreciable  difference  between  the  stability  of  boards  treated 
with  the  water-repellent  preservative  and  those  not  treated. 

The  bocirds  dipped  in  the  water-repellent  solution  looked 
better  than  those  not  dipped.  Although  the  undipped  boards 
were  entirely  acceptable  after  2-1/2  years,  they  exhibited  a 
somewhat  greater  degree  of  stain  erosion.  There  were  no 
apparent  differences  in  erosion  rates  or  appearance  between 
boards  on  east  and  west  exposures. 

Surface  checking  was  minor;  very  little  was  in  evidence  on 
the  repellent-treated  siding.  Pitch  could  be  detected  in  a  few 
locations,  but  it  was  not  considered  sufficient  to  detract  from 
the  overall  appearance.  There  was  no  evidence  of  nail 
withdrawal,  shelling,  warp,  cup,  mold,  stain,  or  decay. 

The  superior  stability  of  the  siding  is  attributed,  in  great 
part,  to  its  low  and  uniform  moisture  content  at  time  of 
installation.  The  2-foot  center  distance  between  nailing  girts 
and  the  firm  support  provided  by  the  southern  pine  plywood 
sheathing  were  also  advantageous. 

Sixty  Months 

After  5  years  of  exposure,  the  average  gap  between  boards 
was  about  the  same  as  after  30  months'  exposure  (0.040  inch 
maximum).  Surface  checks  were  present  to  varying  degrees  at 
most  sampling  locations  but  were  not  considered  objectionable. 
There  was  no  indication  of  mold,  stain,  or  decay.  As  after  30 
months'  exposure,  the  boards  dipped  in  the  water-repellent 
solution  looked  somewhat  better  them  those  not  dipped,  but  both 
retained  their  distinctive  russet  color. 

Although  stain  erosion  had  not  progressed  to  a  point  where 
restaining  was  absolutely  required,  it  was  decided  to  refinish 
the  test  installation  at  this  time.  Loose  nails  were  removed, 
and  new  ones  were  driven  about  1/2-inch  from  the  original 
location.  The  entire  surface  was  then  lightly  dusted  with  a 
steel  brush  to  remove  loose  stain  emd  debris.  The  water- 
repellent  penta  solution  was  applied  to  the  appropriate  test 
sections  with  a  hand-held,  5-gallon,  pump-up-type  garden 
sprayer.  (Protective  clothing  and  masks  are  needed  when  using 
this  procedure.  It  is  also  advisable  to  protect  grass  and  plants 
from  possible  damage.)  After  a  1-day  solvent  evaporation 
period,  a  single  coat  of  the  same  stain  was  brushed  on  all  sur- 


faces.  Care  was  taken  to  apply  stain  to  the  tongue  areas  and  V- 
grooves  between  boards.  The  overall  procedure  was  felt  to  be 
simple,  inexpensive,  and  efficient. 

One-Hundred-Twenty  Months 

After  10  years'  exposure  to  the  harsh  climatic  conditions  of 
central  Louisiajia,  the  siding  remained  fully  serviceable,  al- 
though additional  weathering  effects  were  evident. 

For  practical  purposes,  there  was  little  difference  in 
appearance  ajid  degree  of  stain  erosion  between  boards  treated 
with  the  water-repellent  solution  and  those  not  so  treated.  This 
result  suggests  the  treatment  is  more  effective  during  the 
initial  stages  of  weathering.  No  test  location  showed  evidence 
of  decay  or  mildew.  Color  stability  was  good  for  both  east  and 
west  exposures.  As  expected,  some  flaking  was  noted  on 
smooth  bevel  edges,  but  erosion  of  stain  from  the  rough-sawn 
faces  had  not  progressed  to  a  point  where  refinishing  must 
necessarily  be  considered. 

The  average  gap  between  boards  increased  to  0.092  inch,  but 
the  interlocking  action  of  the  long  tongue  and  grooves  remained 
effective.  Exposed  portions  of  the  tongue  generally  retained  an 
adequate  coating  of  stain.  Cup  warp  (measured  across  the  5- 
1/8-inch  face  surface)  averaged  0.06  inch.  Only  7  nails  (of  the 
300  nails  at  the  100  test  locations)  were  withdrawn  from  the 
board  surface  more  than  1/16  inch. 

For  this  evaluation,  surface  checking  was  measured  on  a 
severity  rating  scale  of  0  to  4;  typical  surfaces  are  illustrated  in 
figure  3.  Average  check  width  and  number  of  checks  per  face 
width  for  each  rating  were  as  follows: 

Avg.    number   of   checks  per 
Rating     Avg.  check  width,  inch    face   width   of  board 
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For   the    100   test   locations,    the   average   surface   checking  rat- 
ing was  1.5. 

Southern  pine  should  perform   satisfactorily  in   the  South  if 
the  procedures  described  here  are  followed.     Although  this  test 
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indicated  a  periodic  restatning  schedule  of  about  5  to  6  years, 
the  rate  of  stain  erosion  amd  surface  deterioration  may  be 
considerably  reduced  in  less  severe  exposures. 
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Figure  3. — Illustrative  surfaces  used  to  rate  severity  of  checking. 
A  rating  of  0  indicates  no  checking;  a  rating  of  4  indicates 
severe  checking. 
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SUMMARY 


In  studies  with  loblolly  and  slash  pine  planta- 
tions, thinning  increased  the  number  of  saw- 
timber-sized  trees  slightly;  but  it  also  markedly 
increased  the  number  of  4-  to  7-inch  trees  that 
had  to  be  logged  during  the  rotation.  Handling 
large  numbers  of  small  trees  can  be  costly. 

The  loblolly  pine  was  planted  on  a  good  site 
at  10-  by  10-foot  spacing  and  thinned  to  residual 
basal  areas  of  70  (heavy),  85  (moderate),  or  100 
(light)  square  feet  per  acre  every  5  years  from 
age  20  to  45.  Check  plots  were  not  thinned. 

With  an  assumed  rotation  age  of  30  years, 
total  trees  cut  (those  removed  in  thinnings  plus 
those  in  the  finail  harvest)— 10  inches  dbh 
ranged  from  128  per  acre  on  checks  to  174  on 
moderately  thinned  plots.  Total  stems  cut  in  the 
4-  to  7-inch  classes  ranged  from  38  per  acre  on 
checks  to  80  per  acre  on  moderately  thinned 
plots.  As  rotation  length  was  increased,  the 
number  of  large  stems  rose  slightly  for  all 
treatments,  but  differences  among  treatments 
stayed  nearly  constant  from  age  30  to  45. 
However,  the  differences  between  checks  and 
thinning  treatments  in  number  of  small  stems 
became  more  pronounced.  Thinned  plots  pro- 
duced about  the  same  number  of  small  stems 
regardless  of  rotation  age,  but  on  checks  the 
number  of  small  stems  decreased  as  they  grew 
into  the  larger  diameter  classes.  Thus,  by  age  45 
checks  had  only  6  small  stems  per  acre,  but 
moderately  thinned  plots  had  produced  76. 

Average  diameter  of  all  trees— including 
those  removed  in  thinnings— was  always  larger 
for  unthinned  than  for  thinned  plots.  Trees  on 
check  plots  averaged  10.4  inches  dbh  at  age  30 
and  13.0  inches  at  age  45.  Those  on  moderately 
thinned  plots  averaged  9.7  inches  at  age  30  and 
11.0  inches  at  age  45. 

Sawtimber  volumes  on  checks  were  com- 
parable to  those  on  heavily  thinned  plots  but 
somewhat  lower  than  those  on  light-  and 
medium-thinned  plots.  The  difference  between 


the  checks  and  the  best  of  the  thinning  treat- 
ments was  only  about  800  board  feet  per  acre  at 
age  30  and  2,500  board  feet  per  acre  at  age  45. 
Checks  had  many  trees  just  below  sawtimber 
size;  given  a  few  more  years  for  ingrowth  into 
the  sawtimber  classes  to  be  completed,  volumes 
on  checks  would  probably  compare  favorably 
with  those  on  thinned  plots. 

Similar  trends  in  diameter  distribution, 
average  diameter,  and  sawtimber  production 
were  observed  in  slash  pine  planted  at  6-  by 
7-foot  spacing  on  an  excellent  site  and  thinned 
every  5  years  from  age  17  to  residual  densities  of 
70,  85,  or  100  square  feet  per  acre. 

Thinnings  plus  the  final  cut  at  age  32  yielded 
from  133  stems  per  acre^lO  inches  dbh  on 
checks  to  156  stems  on  lightly  thinned  plots. 
Total  cut  of  4-  to  7-inch  trees  ranged  from  176 
stems  per  acre  on  the  checks  to  375  on  heavily 
thinned  plots. 

Average  diameter  of  all  trees  harvested  was 
7.7  inches  on  plots  thinned  heavily  and  8.5 
inches  on  check  plots.  Net  board-foot  pro- 
duction to  age  32  was  highest  on  light  thinnings 
(14,673  bd.  ft.  per  acre)  and  lowest  on  checks 
(12,069  bd.  ft.  per  acre). 

Thus,  in  both  these  studies  compairable 
volumes  of  sawtimber  were  obtained  from 
thinned  plots  and  from  checks,  but  many  more 
stems  had  to  be  cut  on  the  thinned  plots.  The 
landovvner  should  consider  the  effect  this  abun- 
dance of  small  trees  may  have  on  his  logging 
costs  when  he  is  deciding  whether  to  thin.  Of 
course,  many  other  considerations  including  the 
cost  of  marking  and  supervising  thinning  opera- 
tions, the  short-term  returns  available  from 
thinning,  and  thinning's  effect  on  disease  and 
insect  problems  will  also  enter  into  his  decision. 

Additional  keywords:  Diameter  distribu- 
tions, average  diameter,  Pinus  taeda,  Pinus 
elliottii. 
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ERRATA  SHEET 
Tree  Sizes  Harvested  in  Different  Thinnings— Another  Look 

by 

W.  F.  Mann,  Jr.,  and  D.  P.  Feduccia 
Page  5,  column  B,  line  1  should  read  as  follows: 

"intensity  of  thinning  from  268  to  369  per  acre." 
Figures  1  and  2  are  reversed  and  should  be  replaced  with  the  following: 
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Figure  1. 
Diameter  distributions  of  loblolly  pine  before  first  thinning  at 
fage  20. 


I'igure  2. 
Diameter  distributions  oj  slash  pine  at  age   I  7  before  the  first 
scheduled  thinning. 


Tree  Sizes  Harvested  In  Different 
Thinnings  -  -  Anetiier  Leeic 

W.  F.  Mann,  Jr.,  and  D.  P.  Feduccia^ 


Thinning  boosts  diameter  growth  of  the 
better  trees  in  a  stand  and  increases  the  diameter 
of  crop  trees  removed  in  the  final  harvest. 
However,  many  small  trees  that  may  be  un- 
economical to  log  must  be  removed  to  achieve 
the  gain  in  diameter  growth.  To  assist  land- 
owners in  appraising  this  factor  when  choosing  a 
thinning  regime,  diameter  distributions  of  trees 
removed  in  intermediate  cuttings  as  well  as  the 
final  harvests  are  summarized.  Data  for  several 
rotation  lengths  were  taken  from  plots  in  lob- 
lolly (Pinus  taeda  L.)  and  slash  (P.  elliottii 
Engelm.)  pine  plantations  that  were  either 
thinned  to  different  residual  densities  or  not 
thinned. 

THE  PLANTATIONS 

Loblolly  Pine 

Data  were  collected  from  a  stand  planted  in 
1928  at  a  10-  by  10-foot  spacing  in  central 
Louisiana.  Site  index  averaged  86  feet  at  age  50. 
Thinnings  to  residual  basal  areas  of  70  (heavy), 
85  (moderate),  and  100  (light)  square  feet  per 
acre  were  started  at  age  20  and  repeated  every  5 
years  to  age  45.  Thinnings  were  mainly  from 
below,  but  large  defective  stems  and  trees  in 
upper  crown  classes  were  removed  to  relieve 
crowding.  Unthinned  checks  were  also  estab- 
lished and  measured  along  with  the  other  plots 
each  time  a  thinning  was  made.  There  were  five 
0.4-acre  plots  for  each  thinning  treatment  and 
four  for  the  check. 

Survival  at  age  20,  the  earliest  documentation 
available,  averaged  64  percent  and  ranged  from 
59  percent  on  the  checks  to  74  percent  on  plots 
thinned  moderately.  Diameter  distributions 
varied   somewhat;  the  moderate  thinnings  had 


1  W.  F.  Mann,  Jr.,  is  Chief  Silviculturist,  Southern  Forest 
Experiment  Station,  Forest  Service  —  USDA,  PineviUe,  La.; 
D.  P.  Feduccia  is  Research  Forester,  Louisiana  Forestry  Com- 
mission, assigned  to  the  Southern  Forest  Experiment  Station, 
Forest  Service  —  USDA,  PineviUe,  La. 

2  Lohrey,  R.  E.,  and  T.  R.  DeU.  1969.  Computer  programs  using 
height  accumulation  for  tree  volumes  and  Plot  summaries.  J. 
For.  67:  554-555. 


the  most  trees  per  acre  in  all  but  the  few 
smallest  and  largest  diameter  classes  (fig.  1).  In 
addition,  checks  had  23  to  25  fewer  trees  per 
acre  in  the  8-  and  9-inch  classes  than  the  other 
treatments,  which  may  explain  lower  sawlog 
volumes  at  later  ages. 

Measurements  included  diameter  at  breast 
height  of  all  trees,  and  merchantable  length  of 
bole  to  a  4-inch  top  (outside  bark)  and  total 
height  of  sample  trees.  To  age  30,  local  volume 
tables  were  constructed.  Thereafter,  volumes 
were  determined  by  height  accumulation.^ 

Stand  data  given  are  based  on  the  assumption 
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Figure  1. 
Diameter  distributions  of  loblolly  pine  before  first  thinning  at 
age  20. 


that  residual  stands  were  clearcut  at  30,  35,  40, 
or  45  years.  A  theoretical,  longer  rotation  was 
not  possible  because  the  plantation  was  de- 
stroyed at  age  47  by  tornado-like  winds. 

Slash  Pine 

To  help  determine  if  the  wide  initial  spacing 
in  the  loblolly  plantation  affected  results,  a 
similar  analysis  was  made  of  slash  pine  planted 
at  a  much  higher  density  than  the  loblolly. 
Suitable  data  were  not  available  for  loblolly. 

The  slash  plantation  was  established  in  cen- 
tral Louisiana  in  1942  on  a  cutover  site  with  an 
index  of  100  feet  at  age  50.  Spacing  was  6  by  7 
feet.  A  very  light  thinning  at  age  16  removed 
small,  suppressed  trees  for  fence  posts.  Numbers 
and  volumes  of  trees  cut  were  determined  from 
stumps  on  each  plot  and  were  combined  with 
data  for  the  first  scheduled  thinning  at  age  17. 
On  the  check  plots,  trees  removed  at  age  16  are 
tabulated  as  cut  trees. 

Thinnings  were  repeated  at  5-year  intervals 
after  age  17.  Residual  densities  were  the  same  as 
for  loblolly  -70,  85,  and  100  square  feet  per 
acre.  As  with  loblolly,  thinning  was  primarily 
from  below.  A  check  was  also  included.  All 
treatments  were  replicated  four  times  on  0.92- 
acre  plots. 

Before  the  first  thinning,  stocking  was  about 
the  same  among  all  treatments,  ranging  from 
667  to  723  trees  per  acre.  The  number  of  stems 
by  diameter  classes  was  similar  for  all  treat- 
ments; lightly  thinned  plots  deviated  most  from 
the  averages  (fig.  2). 
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Figure  2. 
Diameter  distributions  of  slash  pine  at  age  1  7  before  the  first 
scheduled  thinning.  •    , 

Measurements  and  computations  were  the 
same  as  those  described  for  loblolly,  and  height 
accumulation  was  used  for  volume  determina- 
tions. 


Table  1.  —  Loblolly  pine  trees  per  acre  removed  in  two  thinnings  and  standing  at  age  30  years,  by  1-inch  dbh  classes 
and  thinning  treatments 


Thinning  treatment; 
no.  of  stems  cut  and 

Diameter  class  - 

-  inches 

standing 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18+ 

Total 

-- 
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BA-70 

Cut  at  20  and  25  yrs. 

2 

14 

14 

16 

28 

22 

26 

20 

2 

6 

2 

2 

0 

0 

0 

154 

Standing  at  30  yrs. 

0 

4 

0 

2 

12 

8 

22 

20 

22 

24 

6 

2 

4 

0 

0 

126 

Total  stems 

2 

18 

14 

18 

40 

30 

48 

40 

24 

30 

8 

4 

4 

0 

0 

280 

BA-85 

Cut  at  20  and  25  yrs. 

2 

12 

24 

34 

32 

12 

22 

24 

2 

2 

0 

0 

0 

0 

0 

166 

Standing  at  30  yrs. 

2 

0 

2 

4 

10 

26 

26 

40 

32 

16 

8 

2 

0 

0 

0 

168 

Total  stems 

4 

12 

26 

38 

42 

38 

48 

64 

34 

18 

8 

2 

0 

0 

0 

334 

BA-100 

Cut  at  20  and  25  yrs  . 

4 

10 

14 

10 

14 

18 

6 

8 

6 

2 

2 

0 

0 

0 

0 

94 

Standmg  at  30  yrs. 

2 

0 

0 

2 

10 

28 

32 

26 

28 

20 

8 

2 

0 

2 

2 

162 

Total  stems 

6 

10 

14 

12 

24 

46 

38 

34 

34 

22 

10 

2 

0 

2 

2 

256 

Unthinned 

Standing  at  30  yrs. 

8 

5 

2 

23 

32 

30 

25 

40 

18 

30 

5 

3 

2 

5 

0 

228 

RESULTS 

Loblolly  Pine 

With  a  rotation  age  of  30  years,  the  maxi- 
mum difference  in  number  of  standing  trees  10 
inches  dbh  and  larger  between  the  check,  light 
thinning,  and  medium  thinning  was  8  per  acre 
(table  1).  Plots  thinned  heavily  had  28  fewer 
standing  trees^lO  inches  dbh  per  acre  than  the 
check;  most  of  the  difference  was  in  numbers  of 
10-  and  11-inch  trees.  Checks  had  30  to  34  more 
standing  trees  per  acre  in  the  4-  to  7-inch  dbh 
classes  than  thinned  plots.  Differences  among 
thinning  treatments  in  number  of  small  trees 
were  negligible. 

To  evaluate  the  total  harvesting  job,  we  must 
also  consider  trees  removed  in  the  thinnings  at 
ages  20  and  25.  Heavy  and  medium  thinning 
removed  58  and  50  stems  per  acre  10  inches  dbh 
and  larger,  or  more  than  double  the  number 
removed  by  light  thinning.  Four-  to  7-inch  trees 
removed  in  the  two  thinnings  numbered  from  38 
per  acre  on  lightly  thinned  plots  to  72  per  acre 
on  moderately  thinned  plots. 

At  age  30,  total  trees  cut  (those  removed  in 
thinnings  plus  those  taken  in  the  final  harvest )^i 
10  inches  dbh  ranged  from  144  per  acre  on 
lightly  thinned  plots  to  174  on  moderately 
thinned  plots.  The  final  cut  produced  the  bulk 
of  the  sawtimber  trees  since  the  intermediate 
thinnings  yielded  only  17  to  37  percent  of  the 
total  large-tree  harvest.  The  checks  had  the 
fewest  large  trees,  averaging  128  per  acre.  The 
source  of  most  of  the  differences  was  numbers 


of  trees  in  the  10-  and  11-inch  diameter  classes. 
Total  small  trees  cut  ov5r  the  30-year  rotation 
was  38,  42,  80,  and  52  per  acre  on  unthinned, 
light-,  medium-,  and  heavy-thinned  plots,  respec- 
tively. 

Thus,  by  age  30  check  plots  had  produced  46 
fewer  trees  per  acre  in  the  large  diameter  classes 
and  42  fewer  trees  per  acre  in  the  small  diameter 
classes  than  the  most  prolific  of  the  thinned 
plots.  As  rotation  length  was  increased  in  5-year 
steps,  number  and  stems^lO  inches  dbh  in- 
creased slightly  for  all  treatments,  but  dif- 
ferences among  treatments  stayed  nearly  con- 
stant from  age  30  to  45  (tables  1-4).  However, 
the  difference  between  checks  and  thinning 
treatments  in  number  of  small  stems  became 
more  pronounced.  About  the  same  total  of  small 
stems  was  cut  (in  thinnings  plus  final  harvest) 
from  thinned  plots  whether  the  rotation  age 
was  30,  35,  40,  or  45  years.  But  the  number  of 
small  stems  on  checks  steadily  decreased  as  they 
grew  into  larger  diameter  classes  (mortality 
from  suppression  was  only  about  30  trees  per 
acre  that  contained  a  total  of  about  1  cord).  By 
age  35  checks  had  only  22  small  trees  per  acre 
(table  2);  and  by  age  45  they  had  only  6  per 
acre  (table  4),  or  70  per  acre  fewer  than  the 
number  produced  on  moderately  thinned  plots. 
Regardless  of  rotation  age,  average  diameter 
of  all  trees— including  those  removed  in 
thinnings-  was  always  larger  for  unthinned 
than  for  thinned  plots  (table  5).  Trees  on  check 
plots  were  0.3  inch  larger  than  those  on  heavily 
thinned  plots  at  age  30  and  1.6  inches  larger  by 


Table  2.  —  Loblolly  pine 

trees  per  acre  removed  in 

three  thinnings  and  standing  at  35  years 

.  by  J- 

nch  dbh  classes 

and  tliinning  i 

treatments 

Thinning  treatment; 

no.  of  stems  cut  and 

standing 

Diameter  class  - 

—  inch 

es 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18+ 

Total 

—  - 
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Viiniht 
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BA-70 

Cut  from  age  20  to  30 

2 

18 

14 

18 

32 

26 

34 

26 

4 

10 

2 

2 

0 

0 

0 

188 

Standing  at  35  yrs. 

0 

0 

0 

0 

0 

6 

6 

2 

20 

16 

14 

12 

10 

2 

2 

90 

Total  stems 

2 

18 

14 

18 

32 

32 

40 

28 

24 

26 

16 

14 

10 

2 

2 

278 

BA-85 

Cut  from  age  20  to  30 

4 

12 

26 

34 

38 

18 

32 

36 

6 

4 

0 

0 

0 

0 

0 

210 

Standing  at  35  yrs. 

0 

0 

0 

0 

4 

8 

14 

14 

22 

24 

12 

20 

6 

0 

0 

124 

Total  stems 

4 

12 

26 

34 

42 

26 

46 

50 

28 

28 

12 

20 

6 

0 

0 

334 

BA-100 

Cut  from  age  20  to  30 

4 

10 

14 

10 

16 

24 

14 

10 

10 

2 

2 

0 

0 

0 

0 

116 

Standing  at  35  yrs. 

2 

0 

0 

0 

4 

8 

18 

20 

16 

32 

14 

16 

6 

0 

4 

140 

Total  stems 

6 

10 

14 

10 

20 

32 

32 

30 

26 

34 

16 

16 

6 

0 

4 

256 

Unthinned 

Standing  at  35  yrs. 

5 

0 

2 

15 

28 

28 

15 

22 

30 

25 

28 

10 

2 

0 

8 

218 

Table  3.  —  Loblolly  pine  trees  per  acre  removed  in  four  thinnings  and  standing  at  40  years,  by  1-inch  dbh  classes 
and  thinning  treatments 


Table  4.  —  Loblolly  pine  trees  per  acre  removed  in  five  thinnings  and  standing  at  45  years,  by  1-inch  dbh  classes 
and  thinning  treatments 


Thinning  treatment; 

Diameter  class 

—  inches 

no  of  stems  cut  and 

standing 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20+ 

Total 

—  - 
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BA-70 

Cut  from  age  20  to  40 

2 

18 

14 

18 

32 

28 

36 

26 

14 

14 

6 

4 

6 

0 

0 

0 

0 

218 

Standing  at  45  yrs. 

0 

0 

0 

0 

0 

4 

0 

0 

4 

2 

4 

12 

6 

12 

6 

8 

2 

60 

Total  stems 

2 

18 

14 

18 

32 

32 

36 

26 

18 

16 

10 

16 

12 

12 

6 

8 

2 

278 

BA-85 

Cut  from  age  20  to  40 

4 

12 

26 

34 

42 

18 

40 

40 

12 

12 

8 

2 

2 

0 

0 

0 

0 

252 

Standing  at  45  yrs. 

0 

0 

0 

0 

0 

0 

2 

4 

12 

10 

14 

10 

4 

12 

12 

2 

0 

82 

Total  stems 

4 

12 

26 

34 

42 

18 

42 

44 

24 

22 

22 

12 

6 

12 

12 

2 

0 

334 

BA-100 

Cut  from  age  20  to  40 

6 

10 

14 

10 

20 

28 

22 

26 

14 

8 

6 

4 

0 

0 

0 

0 

0 

168 

Standing  at  45  yrs. 

0 

0 

0 

0 

0 

2 

2 

2 

6 

10 

8 

14 

24 

8 

6 

2 

4 

88 

Total  stems 

6 

10 

14 

10 

20 

30 

24 

28 

20 

18 

14 

18 

24 

8 

6 

2 

4 

256 

Unthinned 

Standing  at  45  yrs. 

2 

0 

2 

2 

5 

20 

13 

15 

23 

25 

20 

23 

13 

8 

0 

2 

4 

177 

age  45.  Lightly  thinned  plots  consistently 
ranked  second  in  average  diameter;  and  moder- 
ately thinned  plots  always  ranked  lowest, 
probably  because  these  plots  had  the  lowest 
average  diameter  at  age  20  before  treatments 
started. 

Since  checks  had  the  fewest  large  trees  at  all 
rotation  ages,  it  is  logical  to  expect  less  saw- 
timber^  production  on  checks  than  on  thinned 
plots.    However,   the   difference   was  relatively 


Table  5.—  Average  dbh  of  all  loblolly  pine  trees  removed 
in  thinnings  plus  those  standing  at  given  ages,  by 
thinning  treatments 


3  Board-foot  volume  of  trees  9.6  inches  dbh  and  larger  to  a 
minimum  top  diameter  of  8  inches  (o.b.).  International  1/4-inch 
rule,  is  used  throughout  the  paper. 


Assumed  harvest  age  —  years 

Thinning  treatment 

30 

35 

40 

45 



Incf 

les 

B.  A.  70 

10.1 

10.7 

11.0 

11.4 

B.  A.  85 

9.7 

10.3 

10.7 

11.0 

B.  A.  100 

10.3 

11.1 

11.5 

12.0 

Unthinned 

10.4 

11.4 

12.3 

13.0 

Thinning  treatment; 

no.  of  stems  cut  and 

standing 

Diameter  class 

—  inches 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19-H 

Total 

-- 













Num 

ber  — 













BA-70 

Cut  from  age  20  to  35 

2 

18 

14 

18 

32 

28 

36 

26 

12 

14 

4 

2 

2 

0 

0 

0 

208 

Standing  at  40  yrs. 

0 

0 

0 

0 

2 

2 

0 

4 

8 

4 

14 

10 

14 

6 

4 

2 

70 

Total  stems 

2 

18 

14 

18 

34 

30 

36 

30 

20 

18 

18 

12 

16 

6 

4 

2 

278 

BA-85 

Cut  from  age  20  to  35 

4 

12 

26 

34 

40 

18 

40 

40 

12 

10 

4 

0 

0 

0 

0 

0 

240 

Standing  at  40  yrs. 

0 

0 

0 

0 

2 

0 

10 

6 

10 

18 

14 

10 

14 

10 

0 

0 

94 

Total  stems 

4 

12 

26 

34 

42 

18 

50 

46 

22 

28 

18 

10 

14 

10 

0 

0 

334 

BA-100 

Cut  from  age  20  to  35 

6 

10 

14 

10 

20 

26 

18 

18 

14 

8 

2 

4 

0 

0 

0 

0 

150 

Standing  at  40  yrs. 

0 

0 

0 

0 

0 

6 

6 

12 

14 

8 

26 

16 

8 

6 

0 

4 

106 

Total  stems 

6 

10 

14 

10 

20 

32 

24 

30 

28 

16 

28 

20 

8 

6 

0 

4 

256 

Unthinned 

Standing  at  40  yrs. 

2 

0 

0 

10 

13 

22 

18 

15 

35 

17 

32 

8 

7 

5 

0 

8 

192 

small  (table  6).  Sawtimber  yield  at  age  30  was 
only  800  board  feet  per  acre  less  from  un- 
thinned  plots  than  from  plots  that  had  the 
highest  yields.  At  age  45,  volume  on  the  checks 
was  about  the  same  as  on  the  heavily  thinned 
plots  but  2,500  board  feet  per  acre  less  than 
from  the  light  thinning. 

Slash  Pine 

Diameter  distributions  of  slash  pine  removed 
in  three  thinnings  plus  the  final  cut  at  age  32 
had  many  of  the  same  trends  as  loblolly  distribu- 
tions (table  7).  Numbers  of  trees^lO  inches 
dbh  removed  in  three  intermediate  cuttings 
ranged  from  16  to  22  per  acre  among  the  three 
thinning  treatments.  Large  trees  assumed  cut  at 
age  32  varied  from  111  per  acre  on  heavily 
thinned  plots  to  134  on  lightly  thinned  plots;  on 
the  checks  they  averaged  133  per  acre. 

The  number  of  4-  to  7-inch  trees  removed  in 
the    three    thinnings    varied    directly    vv^ith    the 

Table  6.  —  Sawtimber  production  of  loblolly  pine,  including 
thinnings,  at  different  assumed  harvest  ages,  by 
treatment 


Thinning  treatment 


Assumed  harvest  age  —  years 


30 


35 


40 


45 


B.  A.  70 
B.  A.  85 
B.  A.  100 
Unthinned 


Bd.  ft.  (Int.  '4-inch  rule) 

9,944  14,464  17,777  21,807 

10,494  16,176  19,199  23,364 

10,578  15,570  20,771  24,577 

9,750  14,445  18,427  22,024 


intensity  of  thinning  from  268  to  375  per  acre. 
Forty-four  small  trees  were  cut  on  the  checks  in 
a  fence-post  operation  at  age  16.  Total  cut  of 
small  trees,  thinnings  plus  final  harvest,  ranged 
from  176  per  acre  on  the  checks  to  a  maximum 
of  375  on  heavily  thinned  plots. 

Assuming  all  stands  were  clearcut  at  age  32, 
average  diameter  of  all  trees  harvested  was  7.7 
inches  on  plots  thinned  heavily,  7.8  inches  on 
medium-thinned,  8.0  inches  on  light-thinned, 
and  8.5  inches  on  check  plots.  Differences 
should  become  larger  with  advancing  age  if 
results  with  loblolly  are  indicative  of  future 
trends. 

Net  board-foot  production  to  age  32  averaged 
13,040,  13,449,  14,673,  and  12,069  for  heavy, 
medium,  and  light  thinnings  and  for  the  checks. 
As  with  loblolly,  yields  were  inversely  propor- 
tional to  degree  of  thinning  and  lowest  on  the 
checks.  The  differences  between  the  checks  and 
thinning  treatments  will  probably  decrease  in 
the  next  5  to  10  years  as  ingrowth  into  the 
sawtimber  size  class  will  be  heaviest  on  the 
controls;  in  the  8-  and  9-inch  dbh  classes  the 
checks  had  140  trees  per  acre  and  the  thinned 
plots  had  15  to  51  trees  per  acre  (table  7). 


DISCUSSION 

It  is  well  established  that  cubic  volume 
growth  is  higher  on  unthinned  stands  than  on 
thinned  stands  until  age  35  to  40,  when  mor- 
tality  from  suppression   begins  to  set  in.  Saw- 


Table  7.  —    Slas/i  pine  trees  per  acre  removed  in  three  thinnings  and  standing  at  age  J  2  years,  by  I -inch  dbh   classes  and 
thinning  treatments 


Thinning  treatment; 
no.  of  stems  cut  and 
standing 

Diameter  class 

—  inches 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15+ 

Total 

BA-70 
Cut  in  3  thinnings 
Standing  at  32  yrs. 
Total  stems 

BA-85 
Cut  in  3  thinnings 
Standing  at  32  yrs. 
Total  stems 

BA-100 
Cut  in  3  thinnings 
Standing  at  32  yrs. 
Total  stems 

Unthinned 
Cut  at  16  yrs. 
Standing  at  32  yrs. 
Total  stems 


-Number 

90 

107 

92 

80 

62 

33 

10 

5 

2 

0 

0 

0 

481 

1 

0 

0 

5 

7 

8 

20 

30 

41 

17 

3 

0 

132 

91 

107 

92 

85 

69 

41 

30 

35 

43 

17 

3 

0 

613 

89 

97 

88 

67 

50 

26 

7 

7 

2 

0 

0 

0 

433 

2 

1 

4 

8 

18 

21 

30 

31 

32 

16 

7 

0 

171 

91 

98 

92 

75 

68 

47 

37 

38 

34 

16 

7 

0 

604 

65 

63 

78 

62 

56 

25 

17 

5 

0 

0 

0 

0 

371 

6 

6 

6 

21 

25 

26 

46 

46 

29 

5 

6 

2 

224 

71 

69 

84 

83 

81 

51 

63 

51 

29 

5 

6 

2 

595 

21 

18 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

44 

7 

21 

47 

57 

66 

74 

58 

42 

23 

7 

2 

1 

405 

28 

39 

52 

57 

66 

74 

58 

42 

23 

7 

2 

1 

449 

timber  volumes  are  comparable  on  thinned  and 
unthinned  stands  until  a  much  later  age,  when 
suppression  begins  to  kill  trees  of  sawlog  size. 
Thinning,  however,  does  shorten  the  rotation  to 
obtain  trees  of  a  specified  size. 

In  the  loblolly  plantation,  sawtimber  volumes 
on  the  checks  were  comparable  to  those  on  the 
heavily  thinned  plots  but  somewhat  lower  than 
those  on  light-  and  medium-thinned  plots  at  all 
rotation  ages.  This  difference  reflected,  pri- 
marily, a  lag  in  ingrowth  into  the  10-inch  dbh 
class  on  the  checks,  as  evidenced  by  the  relative- 
ly large  number  of  trees  just  below  sawtimber 
size  on  the  checks.  Given  a  few  more  years  for 
ingrowth  into  the  sawtimber  sizes  to  be  com- 
pleted, volumes  on  the  checks  would  probably 
compare  favorably  with  those  on  thinned  plots. 

However,  to  obtain  about  the  same  total 
volume  of  sawtimber  from  thinned  plots  as  from 
checks,  many  more  stems  had  to  be  cut.  By  45 
years,  total  trees  logged  was  about  50  to  100 
percent  more  on  thinned  than  on  check  plots. 
Differences  were  largely  in  the  smaller  size 
classes. 

Initial  spacing  can  affect  results  substantially, 
as  demonstrated  by  the  slash  data.  Here  the 
planting  spacing  was  6-  by  7-feet  and  200  to  300 
small  trees  per  acre  had  to  be  cut  in  thinnings  to 
obtain  a  few  more  large  trees  than  on  the  check 
plots. 


Handling  such  a  large  number  of  small  trees  is 
costly.  But  the  overall  effect  on  logging  costs  of 
having  a  few  more  large  trees  at  the  expense  of 
many  small  ones  can  only  be  determined  by 
each  landowner.  Companies  doing  their  own 
logging  are  apt  to  be  more  cognizant  of  the  high 
costs  of  removing  small  trees  than  those  depend- 
ing on  contract  logging. 

There  are  other  factors  the  landowner  must 
consider  in  deciding  whether  or  not  to  thin.  If 
he  chooses  not  to  thin,  the  cost  of  marking  and 
supervising  thinning  operations  is  saved,  there  is 
no  pressure  to  cut  heavier  than  is  silviculturally 
desirable  to  make  logging  operations  eco- 
nomically attractive,  and  disease  and  insect 
problems  resulting  from  logging  are  eliminated. 
Some  major  disadvantages  include  deferred  re- 
turns, greater  susceptibility  of  dense  stands  to 
bark  beetles,  and  retention  of  high-risk  and 
inferior  trees. 

Selecting  a  management  system  is  complex, 
and  alternatives  must  be  judged  in  context  v\dth 
landowner  goals.  Site  quality  may  also  influence 
decisions.  Trends  given  here  are  applicable  to 
good  and  choice  sites,  but  they  may  not  be  valid 
for  poorer  sites  where  crown  differentiation  is 
often  slow  and  stagnation  may  occur.  For  these 
reasons,  there  is  no  universal  choice  for  all 
properties. 
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SUMMARY 

Planting  genetically  superior  loblolly  pines  will  probably 
yield  high  profits.  Forest  economists  have  made  computer 
simulations  that  predict  financial  gains  expected  from  a 
tree  improvement  program  under  actual  field  conditions. 
Equations  were  derived  from  data  on  height,  diameter, 
volume,  and  survival  of  unimproved  loblolly  plantations, 
and  were  then  modified  to  show  gains  made  by  8-year-old 
trees  in  actual  tree  improvement  programs.  Growth  of 
genetically  improved  plantations  was  then  analyzed,  and 
financial  gains  were  calculated  for  a  24-year  rotation  for 
each  of  472  genetic  crosses.  Before  economists  can  predict 
specific  dollar  returns,  they  must  find  out  the  growth 
patterns  of  superior  trees  during  an  entire  rotation.  The 
model  also  needs  to  be  refined  to  show  impact  of  fusiform 
rust  on  growth  and  yield,  to  indicate  form  classes  of 
genetically  improved  trees,  and  to  determine  if  large, 
small,  or  all  trees  make  the  gains. 

Additional  keywords:     Computer  simulation,  tree  improve- 
ment, economic  gains,  Pinus  taeda. 
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Rising  demands  for  wood  products  have  stimulated  land 
managers  to  initiate  tree-improvement  programs  to  increase 
per-acre  yields.  The  success  of  such  programs  depends  on  how 
much  can  be  spent  on  improved  planting  stock,  what  benefits 
can  be  expected  at  harvest,  and  how  greatly  revenues  can  be 
increased  by  the  genetically  superior  trees.  This  paper 
describes  a  method  for  analyzing  the  economics  of  tree 
improvement. 

Most  economic  analyses  of  tree  improvement  programs 
compute  per-acre  gains  by  extrapolating  data  from  improved 
trees  grown  under  special  conditions  rather  than  in  the  field 
(Lundgren  and  King  1966,  Davis  1967,  Porterfield  1974,  Swof- 
ford  and  Smith  1972).  The  present  analysis  projects  economic 
gains  for  improved  loblolly  pine  plamtations  after  actual  field 
conditions  were  simulated.  Our  method  was  to  derive  growth 
equations  incorporating  data  for  unimproved  loblolly  planta- 
tions. After  modifying  these  data  to  show  gains  obtained  in  an 
actual  tree  improvement  program,  we  amalyzed  the  growth  of 
genetically  improved  plantations.  We  then  estimated  economic 
gains  reflecting  the  influence  of  actual  stand  conditions  on 
stumpage  prices  and  harvesting  costs,  which  have  been  shown  to 
affect  returns  significantly  (Row  1973). 


DATA 

A  computer  program  (Row  1974)  was  developed  to  transform 
mathematical  functions  (Bailey  and  Clutter  1970,  Lenhart  and 
Clutter  1971)  describing  the  growth  of  unimproved  loblolly  pine 
plantations.  The  data  reflected  8-year  gains  in  growth  amd 
volume  of  genetically  improved  planting  stock  with  a  geo- 
graphic range  extending  from  Virginia  to  Georgia  and  from  the 
Coastal  Plain  to  the  Piedmont.'  Although  fusiform  rust 
infection  levels  varied  widely  throughout  the  area,  our  simula- 
tion assumes  that  infection  and  mortality  were  randomly 
distributed  throughout  the  data  set.  Our  amalysis  combines  data 
for  the  entire  area  though  it  would  be  possible  to  analyze  each 
geographic  province  separately. 

Average  growth  values  were  available  for  a  total  of  472 
genetic  crosses.  There  were  27  sets  of  tests  for  each  genetic 
cross;  each  set  included  a  check  test  and  from  7  to  33  crosses 
averaging  27  surviving  trees  per  cross.  The  descriptors 
measured  were  increases  in  height,  diameter,  volume,  and 
survival. 

1   (iains  were   derived    from    data   obtained    from    the    North   Carohna  State  Cooperative   Tree 
Improvement  Program. 


ANALYSES  AND  RESULTS 

Growth  and  Survival  of  Genetically  Improved  Trees 

Height. — HeigPit-adjustment  ratios  were  derived  by  dividing 
the  average  height  of  each  genetic  cross  by  the  average  height 
of  the  unimproved  check  trees.  The  height-adjustment  ratio 
was  then  used  to  simulate  heights  of  genetically  improved  trees 
at  age  24.  Heights  of  unimproved  stands  of  loblolly  pine  were 
calculated  by  the  following  expression  (Lenhau-t  and  Clutter 
1971): 

Logio(H)  =  1.5469  -  11.406/T  +  10^^'^ ^  ^^^'^^  [  .76481  Logio(SI) 
-  .83419]  , 

where  H  is  height  of  dominajit  trees,  T  is  the  plsmtation  age, 
and  SI  is  the  site  index.  The  estimated  height  of  unimproved 
trees  was  then  multiplied  by  the  height-adjustment  ratio  to 
provide  an  estimate  of  the  height  increment  of  genetically 
improved  trees.  The  same  formula  was  then  reapplied  to 
calculate  an  apparent  increase  in  site  index,  a  value  considered 
a  measure  of  gains  achievable  through  genetic  control. 

In  the  simulation,  50  percent  of  the  genetic  trials  showed 
height  gains  in  excess  of  2.6  percent  (Figure  1);  average  gains 
were  3.5  percent.  Growth  rate  increases  of  more  thcin  10 
percent  were  recorded  for  almost  17  percent  of  the  genetic 
trials. 


0  +5  +10  +15 

HEIGHT    GAINS    (PERCENT) 


Figure  I .      Proportiun  of  genetic  crosses  exceeding  percentage  gains  in  height. 


Diameter. — Diameter-adjustment  ratios  were  derived  by 
dividing  the  average  diameter  of  each  genetic  cross  by  the 
average  diameter  of  unimproved  trees.  Tree  gains  were 
converted  to  stand  gains  by  applying  the  diameter-adjustment 
ratios  to  anticipated  minimum  and  maximum  diameters;  the 
relative  frequency  of  basal  area  occurring  for  the  enlarged 
diameters  was  also  calculated.  The  techniques  applied  were 
developed  for  unimproved  loblolly  pine  (Lenhcu*t  cmd  Clutter 
1971).  With  a  beta  distribution,  the  relative  frequency  of  basal 
area  occurring  on  trees  of  diameter  D.  (expected  basal  area  per 
interval)  is: 

^^^^o^-,^  D.-D     .  a       D.-D     . 

1  (a+fcs  +  Z)  1      mm  i      mm 


f(D.)    =    (D         -D     .    )r(a+l)r(B  +  l)       D         -D     .  D         -D     . 

1  max      mm  max      mm  max      mm 

where 

f(D.)   =  relative  frequency  of  basal  area  occurring  on  stems 

with  diameter  D.. 
1 

D     .     =  minimum  diameter  of  trees  in  the  stand, 
mm 

D  =  maximum  diameter  of  trees  in  the  stand, 

max 

In    the    expression,    alpha,    beta,    and    gamma    are    distribution 

parameters  defining  the  shape  of  the   frequency   curve   asid   its 

values.      The   distribution  parameters  are  functions  of  age  and 

were  not   changed  by  calculating  expected  values  of  increased 

diameters.         Our     computer    program     divided     the    range     of 

diameters    into    20    equad    intervals    (smallest    to    largest)    and 

converted  the  results  into  the  expected  number  of  genetically 

superior   trees   in  each  interval.     The   basal   area,   and   average 

diameter   of   a   genetically   improved  stand   was  then  computed 

from  the  final  tabulation  of  diameters  by  intervals. 

Our  simulation  showed  notable  gains  in  diameter  (Figure  2). 
Fifty-four  percent  of  the  genetic  crosses  showed  diameter 
growth  that  equaled  or  surpassed  the  unimproved  trees.  Aver- 
age increases  were  about  2  percent;  median  gain  was  about  1.0 
percent.  Although  average  and  median  values  for  height 
increases  of  the  genetic  crosses  exceeded  those  for  diameter 
increases,  a  larger  proportion  of  the  crosses  showed  high  gains 
in  diameter.  Nineteen  percent  or  more  of  the  genetic  trials 
exceeded  a  10  percent  increase  in  diameter  as  compared  to  17 
percent  for  height. 

VoZume  .—Since  gains  in  merchantable  volume  harvested  are 
not  directly  proportional  to  gains  in  juvenile  volumes,  we  did 
not  compute  volume-gain  ratios.    Instead,  we  computed  volume 
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Figure  2.  -   Proportion  of  genetic  crosses  exceeding  percentage  gains  in  diameter. 

by  estimating  diameters  and  heights  at  age  Z4  and  inserting 
these  values  into  volume  equations  developed  by  Goebel  and 
Warner  (1962). 

Simulated  harvest  volumes  of  genetically  improved  trees 
showed  substantial  gains  over  volumes  of  unimproved  trees 
(Figure  3).  Average  increase  in  volume  per  acre  was  about  12 
percent;    mediam    gain    was    7    percent.       On    large    tracts    of 


+  10  +20  +30  +40 

VOLUME    GAINS   (PERCENT) 


+  50 


Figure  J.      Proportion  of  genetic  crosses  exceeding  percentage  gains  in  volume. 


managed  timber,  63  percent  of  the  acres  consisting  of  improved 
trees  would  exhibit  growth  rates  higher  than  would  acreage 
composed  of  unimproved  trees.  Furthermore,  20  percent  of  the 
acreage  of  improved  trees  would  display  volume  gains  of  more 
them  30  percent. 

Survival. — Survival  gains  were  incorporated  into  the  analysis 
as  probability  factors.  The  gains  were  compared  to  values 
obtained  for  unimproved  plantations  (Lenhart  and  Clutter  1971). 
When  the  distribution  did  not  prove  normal,  and  when  variations 
in  survival  appeared  much  higher  than  those  obtained  for  height 
and  diameter,  differences  in  survival  between  improved  and 
unimproved  trees  were  accounted  for  by  transforming  the 
survival  rates  into  probit  form.  Probits  computed  for  survival 
of  improved  stock  were  then  compared  with  those  of  unim- 
proved trees.  The  Lenhart  amd  Clutter  (1971)  expression  of 
loblolly  plantation  survival  distribution  was: 

Probit  (S)  =  9.3745- .67637   [Logio(T)]    -.96269   [Logio(N  )]  , 

where  S  is  the  surviving  proportion,  T  is  the  plantation  age,  and 
N  is  the  original  number  of  seedlings  planted  per  acre.  The 
probits  found  in  the  Lenhart-Clutter  study  were  normally 
distributed;  standard  error  was  .448.  The  range  in  probability 
(P)  was  from  0.0  to  1.0  (poorest  to  best);  average  survival 
probability  was  0.5.  Genetic  improvement  in  survival  was 
measured  as  the  proportional  increase  in  average  P  of  the 
genetic  crosses  to  P  of  controls. 
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Figure  4.  -  Proportion  of  genetic  crosses  exceeding  percentage  gains  in  survival. 


Although  the  genetic  tests  did  not  include  loblolly  seed 
sources  selected  for  increased  survival,  our  data  suggested  that 
survival  of  progeny  at  age  8  exceeded  that  of  controls  (Figure 
4).  An  average  survival  rate  of  91.7  percent  was  recorded  for 
genetically  improved  trees;  the  rate  for  checks  was  86.3 
percent.  About  52  percent  of  the  genetic  crosses  showed  a 
higher  survival  rate  than  unimproved  trees.  Slightly  more  them 
15  percent  of  the  genetic  selections  demonstrated  exceptional 
survival  rates — more  than  10  percent  greater  than  survival  of 
unimproved  stock. 

Financial  Results  of  Planting  Genetically  Improved  Trees 

Management  regime  • — In  the  simulation,  financial  gains  from 
genetically  improved  stock  were  calculated  for  a  24-year 
rotation  for  each  of  the  472  crosses.  Management  assumptions 
were:  that  the  stcmds  would  be  established  on  old-field  sites  or 
prepared  cutover  timber  stands;  that  there  would  be  500 
seedlings  planted  per  acre;  that  site  index  would  be  65  feet  at 
age  25;  and  that  the  plamtations  would  be  harvested  for 
pulpwood  at  age  24  without  prior  thinning. 

Prices  and  costs. — The  value  of  timber  clearcut  at  age  24 
was  based  on  an  equation  developed  for  determining  the 
stumpage  price  of  National  Forest  pulpwood  and  sawtimber 
sales  (Row  1973).  The  cubic  foot  price  is  derived  from  the 
following  expression: 

P  =  -5.35  +  2.253  (D)  -  0.024  (D)^   +  0.452  (v), 

where  P  is  the  price  in  cents  per  unit,  D  is  average  diameter, 
cmd  V  is  the  merchantable  volume  per  acre.  The  discoiont  rate 
was  set  at  7  percent,  equivalent  to  a  discount  rate  of  10  percent 
or  more  if  the  inflationary  tendency  of  timber  prices  is 
introduced  into  the  compound  interest  calculations.  Plcintation 
costs  were  disregarded,  since  the  cost  of  establishing  improved 
stock  would  be  the  same  as  that  for  unimproved  with  the 
exception  of  a  premium  for  superior  seedlings.  The  choice  of 
whether  or  not  to  invest  in  a  tree  improvement  program  would 
then  be  based  on  returns  from  improved  trees. 

Returns. — Present  net  worth  and  annual  equivalent  income 
were  the  criteria  chosen  to  evaluate  financial  implications. 
Only  financial  gains  attributable  to  the  use  of  genetically 
improved  stock  were  considered.  These  gains  were  computed  by 
dividing  returns  anticipated  with  improved  trees  by  those 
expected  from  unimproved  planting  stock. 
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Figure  5.  -  Proportion  of  genetic  crosses  exceeding  percentage  gains  in  revenue. 

About  6  percent  of  the  genetic  crosses  showed  financial 
gains  of  up  to  150  percent  (Figure  5).  Average  increase  in 
present  net  worth  was  Z9  percent,  and  median  value  was  16 
percent.  Very  few  of  the  genetic  crosses  indicated  returns 
poorer  thcin  those  of  the  controls. 

The  estimates  can  be  transformed  directly  from  percentage 
to  dollaj"  gains  for  private  plantation  managers.  Industrial 
lemdowners  can  expect  nearly  a  30  percent  increase  in  present 
net  worth.  For  example,  if  a  forest  manager  estimates  a  net 
worth  of  his  loblolly  plcintations  at  $100  per  acre,  he  can 
increase  that  estimate  by  about  30  percent  or  $30  if  he  chcinges 
to  genetically  superior  stock.  Or,  stated  differently,  he  can 
afford  to  pay  up  to  $30  more  per  acre  for  genetically  improved 
seedlings. 

For  large  timber  producing  regions  or  ownerships  with 
substcmtial  acreages,  gains  from  tree  improvement  justify  large 
expenditures  in  nurseries,  orchards,  and  research  to  assure  even 
higher  productivity.  For  example,  in  the  three-state  area  of 
South  Carolina,  Georgia,  and  Florida,  loblolly  pine  plantations 
occupy  about  1,100,000  acres  (Powers  et  al.  1975).  If,  through 
conversion  to  genetically  improved  trees,  finamcial  productivity 
per  acre  could  be  increased  by  30  percent,  extremely  large 
investments  in  tree  improvement  efforts,  with  associated 
economics  of  scale,  would  be  justified.  Since  the  forest  land 
base  is  shrinking,  publicly  subsidized  tree  improvement  efforts 
would  enhance  wood  supplies  on  acreage  retained  for  commer- 
cial production. 


Previous  economic  analyses,  particularly  Porterfield's 
(1974),  have  shown  that  tree  improvement  investments  are  not 
only  advisable  but  that  returns  would  increcise  directly  with  the 
level  of  expenditure  and  effort.  Our  results  indicate  probable 
financial  gains  from  genetic  crosses  that  have  not  been  rogued. 
In  commercial  operations,  in  which  poor  trees  would  be  rogued, 
expected  financial  gains  would  be  even  higher  than  those  shown 
here.  These  expectations  would  emanate  from  selecting  from 
the  upper  segments  of  the  initial  distribution.  An  ancdysis  of 
increased  selection  efforts,  intensive  roguing,  and  the  resulting 
economies  are  contained  in  Porterfield's  (1974)  study.  Since  the 
present  analytical  technique  is  suitable  for  an  entire  tree- 
improvement  program  as  well  as  for  the  portions  remaining 
after  roguing,  this  method  can  be  used  to  predict  gains  after 
roguing  cind  selection. 

Improving  the  Method 

Improvements  in  methodology  for  conducting  economic 
analyses  are  limited  by  a  lack  of  data  for  improved  juvenile 
trees  and  by  the  lack  of  mathematical  models  of  stand 
development.  Future  analyses  of  tree  improvement  would  be 
improved  by  the  following: 

1.  Improved  knowledge  of  whether  or  not  growth  gcdns  or 
specific  gravity  changes  evident  in  the  early  years  of 
the  plantation  will  continue  at  the  same  or  at  increased 
or  decreased  rates  throughout  the  rotation. 

2.  Volume  equations  reflecting  improved  form  class  of 
genetically  improved  trees  and  therefore  requiring 
upper-stem  diameter  measurements. 

3.  Statistics  about  individual  tree  diameters  and  heights  to 
determine  if  genetic  gains  are  obtained  primarily  with 
large  trees,  small  trees,  or  all  trees  proportionally. 

4.  Development  of  a  dynamic  model  of  fusiform  rust 
infection  to  measure  the  impact  of  rust  on  both  the 
entire  stand  and  on  individual  tree  diameters,  heights, 
and  volumes. 


CONCLUSIONS 

The  results  suggested  here  are  subject  to  revision.  Subse- 
quent analyses  will  include  additional  data  on  growth  patterns 
throughout    the    rotation.       Ultimately,    such    information    will 


reveal  full-rotation  performance  when  these  trees  compete  with 
other  superior  trees  in  a  plantation  environment.  Only  after 
such  comparisons  will  valid  growth  or  wood  fiber  production 
equations  be  available.  At  the  same  time,  economic  research 
must  provide  accurate  information  about  costs  amd  future 
revenue  possibilities.  Achieving  these  objectives  will  enable 
each  owner  or  planner  to  set  goals  suitable  to  his  own  situation 
and  thus  derive  local  estimates  of  financial  gain.  Investments 
in  genetically  superior  plajiting  stock  will  probably  be  highly 
profitable;  yet,  efforts  to  prescribe  the  investment  levels 
necessary  to  achieve  specific  dollar  returns  remain  clouded  by 
uncertainty. 
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SUMMARY 

A  system  of  equations  is  developed 
to  forecast  number  of  trees  per  acre, 
basal  area,  and  cubic  foot  yields  in 
eight  volume  categories  by  1-inch  di- 
ameter classes  for  several  combina- 
tions of  site  index,  age  from  planting, 
and  either  number  of  trees  planted, 
number  of  trees  surviving,  or  basal 
area  at  a  given  age. 

Additional  keywords:  Pinus  palustris, 
volume  predictions,  iinthinned  plcinta- 
tion  yields,  volume  yields  of  longleaf 
pine. 


Conversion  factors:   English  to  metric 

Multiply  By  To  Obtain 

Inches  x  2.540         =  centimeters 

Feet  X        .3048       =  meters 

Cubic   feet  x      ..02832     =  cubic  meters 

Number  per  acre  x  2.471044  =  number  per  hectare 

All  English  units  of  meefsure  in  this  report  can  be 
converted  to  metric  units  by  multiplying  by  the  appro- 
priate conversion  factor  listed  above. 
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Longleaf  pine  (Pin us  palustris  Mill.)  for- 
ests once  occupied  60  million  acres  from 
Virginia  to  Texas,  but  their  eirea  was 
greatly  decreased  when  the  original  stamds 
were  harvested.  In  Louisiana  and  Texsis 
there  is  renewed  interest  in  the  species. 
Landowners  need  to  know  what  yields  can 
be  expected  from  longleaf  pine  plamtations 
before  lajrge  expenditures  for  planting  can 
be  considered. 

This  paper  presents  equations  that  meike 
it  possible  to  forecast: 

a.  Number  of  trees  per  acre  surviving  at 
age  16  years  from  number  of  trees 
planted  and  site  index. 

b.  Number  of  trees  per  acre  surviving  at 
a  future  age  (A  2)  from  the  number  at 
a  first  inventory  (A  1). 

c.  Diameter  distributions  from  number 
of  living  trees  per  acre,  age,  and 
height  of  the  dominemt  stand. 

d.  Bcisal  afea  per  acre  from  number  of 
living  trees  per  acre,  age,  and  height 
of  dominant  stand. 

e.  Total  volume  yields  i.b.  or  o.b.  in  all 
trees  and  merchcmtable  volume  yields 
i.b.  or  o.b.  in  trees  >3.5  inches  d.b.h. 
to  any  top  diameter  o.b.  of  4  inches 
or  less  from  site  index,  age,  amd  one 
of  the  following:  number  of  trees 
plamted,  number  of  trees  surviving,  or 
basal  area  at  a  given  age. 

f.  Periodic  volume  growth,  in  the  same 
units  as  yields,  for  a  given  age  inter- 
val (A  1  to  A  2))  site  index,  and  either 
surviving  stems  or  basal  area  per  acre 
at  age  A  1 . 


Readers  interested  only  in  Stamd  and 
Stock  Tables  and  a  brief  discussion  of 
growth  trends  should  turn  directly  to  page 
9. 

The  Stand  emd  Stock  Tables  show 
expected  cubic-foot  yields,  basal  area,  and 
number  of  stems  by  1-inch  diameter  classes 
for  several  combinations  of: 

Density  at  age  15  years — 100  to  700  trees 

per  acre  in  increments  of  100 

Site  index  O^ase  age  25) — 40  to  70  feet  in 

intervals  of  10 

Age    from   planting — 15    to   40   yeeirs    in 

intervals  of  5. 

Similar  tables  for  various  combinations  of 
site  index,  age,  and  basal  area,  or  for 
combinations  of  site  index,  age,  and  num- 
ber of  trees  per  acre  plcmted,  can  be 
derived  from  the  equations.  Readers  with 
computer  facilities  can  acquire  copies  of 
the  programs,  which  are  written  in  FOR- 
TRAN, from  the  Southern  Forest  Experi- 
ment Station,  Biometrics  Branch,  T-10210 
U.  S.  Postal  Service  Building,  701  Loyola 
Avenue,  New  Orleans,  Louisiana   70113. 

PLANTATION  MEASUREMENTS 

Diameter,  height,  and  age  data  were 
obtained  from  260  unthinned  plots  in  long- 
leaf  pine  plantations  in  centred  Louisiana 
and  eaist  Texas,  and  from  176  remeeisure- 
ments  on  these  plots.  All  stands  were  at 
least  16  years  old  from  pleinting,  were  on 
unprepared  cutover  forest  sites,  showed  no 
evidence  of  severe  insect  or  disease  dam- 
age, and  most  had  been  burned  by  prescrip- 
tion. The  extent  to  which  hardwood  under- 
stories    were    present    depended    ujxjn  "the 
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frequency  and  effectiveness  of  prescribed 
fires. 

All  plots  were  rectangular  £uid  0.10  to 
0.25  acre  in  area.  The  diameter  at  breast 
height  of  each  tree  on  the  plot  was 
measured  to  the  nearest  0.1  inch.  Total 
heights  of  8  to  15  dominants  and  codomi- 
nants  per  plot  were  mecisured  to  the  near- 
est 1.0  foot.  Stand  ^ge,  determined  from 
planting  records,  wcis  used  with  mean  total 
height  of  dominants  and  codominants  to 
determine  site  index  (at  base  age  25  years) 
for  each  plot  (Farrar  1973). 

The  distribution  of  observations  by  age, 
site  index,  and  surviving  density  is  shown  in 
table  1.  Plantation  ages  ranged  from  16  to 
38  years,  site  indices  from  29  to  73  feet, 
planting  densities  from  250  to  2,500  trees 
per  apre,  and  surviving  densities  from  30  to 
1,547  trees  per  acre.  Only  26  plots  had 
more  than  750  cind  6  plots  more  than  1,000 
surviving  pines  per  acre.  Longleaf  usually 
has  lower  stocking  levels  than  other  south- 
ern pines,  and  most  plots  had  densities  that 
were  from  low  to  medium  for  other 
species. 

Heights  to  succeeding  2-inch  diameter 
taper  steps  outside  bark  were  measured  to 
the  nearest  foot  on  sample  trees  propor- 
tioned among  diameter  clcisses,  amd  vol- 
umes of  these  trees  were  determined  by 
height  accumulation  (Grosenbaugh  1954). 
Plot  volumes,  basal  areas,  and  diameter 
distributions  were  computed  from  diameter 
data  and  sample  tree  volumes  (Lohrey  and 
Dell  1969).  Height  accumulation  data  from 
1,245  trees  randomly  selected  from  73 
plots  were  used  to  develop  relationships 
between  tree  basal  area  and  volume. 

MODEL  DEVELOPMENT 
AND  EVALUATION 

Survival 

Two  procedures  were  derived  for  esti- 
mating the  number  of  surviving  trees  per 
acre.  The  first  predicts  living  stems  per 
acre  at  age  16,  and  the  second  predicts 
number  of  survivors  1  or  more  years  after 
an  inventory  made  at  age  16  or  later. 

The  number  of  trees  planted  amd  site 
index    were    screened    to    estimate    trans- 


formed survival  proportion  of  the  number 
planted  on  166  plots  measured  at  age  16. 
The  arcsine  -  square  root  tremsformation  [  Y 
=  sin"  (  /x~  ),  where  x  =  proportion  of 
stems  surviving]  was  used  to  stabilize  the 
variance  and  better  satisfy  normality  of 
error  cissumptions.  The  equation  for  the 
number  of  survivors  at  age  16  is 

N  1  6=  N  0  sin^  [  0.862809  +  0.449040 


S^  lO"^    -   0.002801  S  Ln  (No)] 


(1) 


where 


No     =  trees  per  acre  planted, 

Ni6  =  predicted  trees  per  acre  at  age  16 
years, 

S       =  site  index  (25), 

Ln     =  natural  (base  e)  logarithm,  emd  cm- 
gles  are  measured  in  radians. 
The  equation  explained  65.9  percent  of  the 
variation  in  surviving  stems  per  acre  at  age 
16  years. 

Data  used  to  estimate  survival  came 
from  both  prescribe  burned  and  unburned 
stcinds.  Burning  at  early  ages  doubled 
survival  at  age  16  in  one  study.  In 
estimating  yields,  therefore,  it  is  better  to 
use  number  of  survivors  or  basal  area  per 
acre  rather  than  the  number  of  trees 
planted. 

Data  from  176  remeasurements  on  plots 
that  were  16  to  30  yeau-s  old  when  first 
measured  were  screened  to  fit  am  equation 
that  estimates  stand  density  at  the  second 
inventory  as  a  proportion  of  that  at  the 
first  one.  The  proportion  weis  related  to 
age  and  stand  density  at  the  first  inven- 
tory. The  arcsine  -  square  root  trsinsfor- 
mation  was  used  again.  The  equation  for 
surviving  trees  after  an  initial  inv^tory  is: 

N2  =  Ni{Sin^[TT/2  +  (1  -  Ai/A2)(-2.827365 

-  0.032141  v^  +  0.221332Ai  -0.004125 


(Ai)2)]  }, 


(2) 


where 

Ai  =  stand    age    in    years    at    the    first 

inventory, 
A2  =  steuid   age    in   years  at   the   second 

inventory, 
Ni  =  stems  per  acre  at  age  Ai , 
N2  =  predicted    stems   per    acre    at    age 

A2  ,  and  angular  measurements  are 

in  radians. 


Table  1.— Distribution  of  observations  in  unthinned  longleaf  pine  plantations  by  age,  site  index  and  surviving  density 


Site  ind 

ex  ( 

:age  25) 

Age 

26-35 

36-45 

46-55 

56-65 

66-75 

Total 

Years 

-  - 

-  -  - 

-  - 

-  -  -  - 
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2 

12 

8 
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15 

34 

89 

66-75 

. 

•  • 
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18 

18 
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64 

62 

49 

36 

93 

436 

A  logical  constraint  within  the  equation 
forces  N  2  =  Ni  if  A2  =  Ai  .  Equation  (2) 
explains  99.7  percent  of  the  variation  about 
mean  N  2  for  the  176  remeasurements. 

By  using  equation  (1),  (2),  or  both  (1)  eind 
(2),  the  number  of  trees  per  acre  can  be 
determined  for  any  planting  density,  site 
index,  and  age  >^16  yecu-s.  To  construct 
yield  tables,  survival  at  age  15  was  ob- 
tained by  extrapolation. 


Diameter  Distributions 

The  Weibull  probability  density  function 
was  fitted  to  the  Irinch-class  diameter 
distributions  (Bailey  and  Dell  1973)  by 
maximum-likelihood  estimation  (Bailey 
1974  ).  Only  1  fitted  distribution  out  of 
436  wcis  significajitly  different  from  the 
observed  when  tested  by  the  Kolmogorov- 
Smimov  test-  (Massey  1951)  at  the  0.10 
probability  level  and  none  at  the  0.05  level. 
Maximum  difference  between  quadratic 
means  of  fitted  emd  observed  distributions 
was  -0.643  inch. 

The  three  Weibull  parameter  estimates 
(a,  b,  and  c)  can  be  treuisformed  into 
distribution  percentiles  by  applying  equa- 
tions of  the  form: 


Yp  =  a  +  b(-Ln(l-p)) 


1/c 


(3) 


where    Y      is    the    estimated    distribution 

P 
percentile,^p  is  the  probability  of  a  value 
less  than  Y  ,   and  Ln  (1-p)   is  the  natural 

(base  e)  logarithm  of  the  quantity  (1-p). 

Conversely,  Weibull  parameters  for  the 
two-parameter  formulation  (b  smd  c  only,  a 
=  0)  can  be  determined  from  amy  two 
percentiles.  An  approach  weis  developed 
along  these  lines  which  uses  the  24th  and 
93rd  percentiles  (Bailey  1973).  Various 
linear  and  curvilinear  functions  of  stand 
age,  height  of  dominants  and  codominants, 
and  number  of  surviving  trees  were 
screened  in  cdl  possible  regressions  with  the 
REX  program  (Grosenbaugh  4967)  to  find 
three-variable  equations  that  gave  best 
predictions  of  the  two  percentiles.  The 
equations  are: 


Y.24  =   15.2275  -   1.2961  Ln(N^)  +  0.3362 
A^  10"**  -0.1652  H"^10^  (4) 

R^  =  0.74; 

Y.93   =   17.8711   -   1.1191  Ln(N^  +0.9717 
A^  10"**  -0.1651  H"^10^  (5) 

r2  =  0.89; 

where 

Y.24   and   Y.93   are  predicted  values  of 
the    percentiles    computed    from    mauci- 
mum-likelihood  estimates  of  a,  b,  and  c, 
A    =  stand  age, 
H    =  height  of  dominant  stcuid  at  age  A, 

ajid 
N     =  number  of  surviving  trees  per  acre 
at  age  A. 

Equations  (4)  and  (5)  and  the  expressions: 

c  =  2.271082/Ln(Y.93/Y.24)    and 

b=  Y.24/ (0.274436)^/^   (Bailey   1973)  (6) 

were  used  to  predict  b  and  c  of  the  two- 
pcu-ameter  Weibull.  Eighty-three  percent 
of  the  estimated  diameter  distributions 
were  not  significajitly  different  from  the 
observed  ones  at  the  0.05  level  and  89 
percent  of  the  deviations  between  observed 
and  predicted  mecui  diameters  were  within 
+  1.0  inch. 

Because  predicted  values  with  equations 
(4)  and  (5)  are  sometimes  negative — 
especially  for  early  ages,  low  site  indices, 
or  high  densities — lower  bounds  of  2.5  and 
1.5  were  placed  on  predictions  of  b  and  c  to 
keep  predicted  volumes  from  being  nega- 
tive. 

Basal  Area 

Basal  area  per  acre  can  be  determined 
from  the  number  of  trees  per  acre  and  the 
corresponding  diameter  distribution  para- 
meters. The  number  of  trees  can  be 
determined  by  equation  (1),  (2)  or  both  (1) 
and  (2)  cuid  Weibull  parameters  b  and  c  by 
equations  (4),  (5),  and  (6).  Then  basal  area 
per  acre  cem  be  estimated  by  the  equation: 

B=  0.005454  N^  b^  T  ( 1   +   2/c)  ,  (7) 

where 

B     =  basal  area  per  acre. 


b  &  c  =  predicted  Weibull  parameters,  and 
r  (x)  =  gamma  ftmction  of  x 

jp    -t  .x-1   ,. 
=  J    e      t         dt. 

o 

This  method  explained  79  percent  of  the 
Vciriation  in  basal  area  for  the  176  remeas- 
urements  cind  74  percent  of  the  vciriation  in 
basal  area  for  the  166  plots  measured  at 
age  16. 

When  specific  levels  of  bcisal  area  are 
desired,  equations  (4),  (5),  (6),  and  (7)  are 
iteratively  solved  for  the  corresponding  N  . 

Volume  Yields 

Stand  basal  areas  from  the  436  yield 
observations  were  used  to  develop  volume 
yield  prediction  equations.  A  yield  model 
reported  by  Clutter  (1963)  was  fitted: 

E[  y.]    =  bo  +bi  S  +  b2    (A.)  ~  ^ 

+b  3Ln(B.),  (8) 

where 
Y.   =  natural  logarithm   of  stand  volume 

in  cubic  feet  at  age  A.  in  years, 
S     =  site  index  in  feet, 
Ln(B.)=  natural    logarithm    of    stand    basal 
area  in  square  feet  at  age  A.,  and  E 
indicates  expected  value. 

The  mathematical  form  of  the  model  is 
desirable  because  it  implies  relationships 
that  agree  with  certain  concepts  of  even- 
aged  stcmd  development.  Using  Ln(V)  in 
place  of  V  as  the  dependent  variable  is 
compatible  with  statistical  assumptions 
(linearity,  normality,  additivity,  cmd  homo- 
geneity of  variance),  cuid  is  a  convenient 
way  to  express  mathematically  the  inter- 
action of  the  independent  variables  (Clut- 
ter 1963). 

From    the    basic    model,    equations    that 
predict  the  following  are  developed: 
Symbol  Description 

V  Volume  in  cubic  feet  per  acre  of 

total  bole  outside  bark  including 
all  trees  with  d.b.h.  >0.5  inch. 

V.  Volume  in  cubic  feet  per  acre  of 

total   bole   inside    bark   including 
all  trees  with  d.b.h.  >0.5  inch. 


including    all 
>  3.5  inches. 


trees    with    d.b.h. 


4i 


Volume    in    cubic    feet   per   acre 
inside  bark  to  a  4-inch  top  o.b. 
including  all  trees  with  d.b.h. 
>  3.5  inches. 


Two  logical  requirements  were  placed  on 
predicted  yields: 


V  >  V.  >   V^.,  and 

V  >  V^      >  V,. 
o  —     4o   —    4i 


(9) 


V 


4o 


Volume    in    cubic    feet    per    acre 
outside  bark  to  a  4-inch  top  o.b. 


When  merchcmtable  yield  data  were  initial- 
ly fitted  to  the  model  these  requirements 
were  violated,  so  differences  between  total 
and  merchantable  yields  were  predicted  as 
proportions  of  total  yield.  The  arcsine- 
square  root  tramsformation  wcis  used  to 
normalize  errors.    The  equations  are: 


Ln(V  )  =  3.291079  +  0.014579S  - 
o 

16.513309/A  +  0.976898Ln(B),  (10) 

Ln(V.)  =  3.178362  +  0.015977S  - 

22.532962/A  +  0.967366Ln(B),  (11) 

Sin"^  {(l-y,    /V  )^/^}  =  1.147626    - 
^         4o      o         ' 

0.035842A  +  0.610749A^  10^  + 

0.001449B  -  0.983740S^  lO"^  ,    (12) 

Sin"^  {(l-V^./V)^^^}  =   1.197269  - 

0.034380A  +  0.554603A^    10~^   + 

0.001506B  -  0.821871S^  10"\  (13) 

In  constructing  the  Stand  and  Stock 
Tables  presented  in  the  appendix,  these 
four  equations  were  solved  for  total  and 
merchantable  volume  yields  inside  and  out- 
side bark.  The  tables  were  derived  from 
observed  stems  per  acre,  and  the  equations 
explained  92  to  94  percent  of  the  variation 
in  volume  (Table  2,  section  EL).  Average 
errors  ranged  from  0.5  to  4.7  percent. 

When  stcuid  yields  were  predicted  from 
observed  bcisal  area  each  equation  ex- 
plained 98  percent  of  the  variation  about 
mean  volume  (Table  2,  section  m).  The 
equations  explained  73  to  80  percent  of  the 
Vciriation  in  yields  when  estimated  basal 
area  (determined  from  planting  density) 
was    substituted    for    observed    basal    area 


Table  2. —Evaluation  of  predicted  survival,  basal  area,  and  volume  yields  per  acre 
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arei 
not 
bas 
tba 
est 
fro 
m 
96 
blf 


Predicted  relative  to  observed  were  within: 


Average 


10 


25 


20 


50 


100 


500 


Predicted  minus 
observed 


Variable^   R^   errors percent   percent   units   units   units   units   Negative   Positiv 


S.P.A. 
iJ.A. 

Vo 

V. 

<o 
^1 


b.A. 
V 

< 

V40 
^i 


S.P.A. 
V 


S.P.A. 
b.A. 

Vo 

^i 


S.P.A. 
B.A. 

Vi 


Percent  -  ___________  Percent  of  oases  ------------- 

I  Survival,  basal  area,  and  volume  yields  predicted  from  planting  density^ 


43 

-10.6 

67 

-10.2 

73 

-  8.8 

74 

-  8.8 

78 

-  3.4 

80 

-  6.1 

13 
15 
16 
17 
21 
20 


36 
49 
48 
48 
50 
50 


20 

62 

6 

8 

9 

14 


35 

55 

98 

93 

100 

100 

15 

27 

62 

22 

35 

72 

19 

32 

68 

27 

43 

79 

69 
73 
73 
72 
71 
70 


II  Basal  area  and  volume  yields  predicted  from  observed  stems  per  acre"^ 


88 
92 
93 
93 
94 


.3 
.5 
.5 

4.7 
2.2 


40 
38 
39 
38 
38 


84 
78 
80 
78 
79 


84 
9 
14 
10 
14 


99 

100 

100 

22 

38 

86 

31 

50 

92 

25 

44 

88 

34 

54 

94 

57 
57 
56 
55 
54 


31 
27 
27 
28 
29 
30 


43 
43 
44 
45 
46 


III  Survival  and  volume  yields  predicted  from  observed  ba^al  area  per  acre^ 


60 

10.9 

98 

.7 

98 

.7 

98 

4.3 

98 

2.2 

27 
65 
63 
60 
53 


59 
95 
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90 


27 
18 
25 
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25 
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36 
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48 
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57 
67 
57 
69 


98 
96 
98 
97 
97 


43 
53 
49 
50 
48 


57 
.47 
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50 
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IV  Future  survival,  basal  area,  and  volume  yields  predicted  from  current  basal  area*' 


94 

-  5.6 

93 

6.4 

94 

6.4 

95 

6.3 

94 

8.9 

96 

8.9 

67 
57 
43 
44 
38 
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87 
86 
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61 

84 

93 
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94 
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100 
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9 
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31 

90 

12 

26 

44 
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19 
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28 

40 

99 
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34 
39 
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32 
34 


28 
66 
61 
60 
68 
66 


V  Future  survival,  basal  area,  and  volume  yields  predicted  from  current  stems  per  acre'j 


99 

1.5 

79 

2.9 

86 

3.0 

90 

2.8 

88 

5.6 

92 

5.5 

90 
38 
34 
35 
42 
39 


99 
78 
81 
81 
80 
82 


91 

100 

100 

100 

81 

98 

100 

100 

5 

13 

27 

81 

7 

18 

41 

90 

7 

18 

36 

84 

14 

26 

48 

94 

62 
50 
49 
50 
45 
44 


38 
50 
51 
50 
55 
56 


S.P.A.  =  stems  per  acre,  B.A.  =  basal  area 
inside  bark,  V^^  =  merchantable  volume  outside  bark,  and  V^-j^  =  merchantable  volume  inside  bark 
Based  on  data  from  436  yield  observations. 


V  =  total  volume  outside  bark^ 


V.  =  total  volume 


Based  on  data  from  176  reraeasurements  at  3-  to  5-year  intervals, 


(Table  2,  section  I).  Average  errors  were 
considerably  higher  when  estimated  basal 
cireas  were  used  because  equation  (7)  wcis 
not  highly  efficient  in  estimating  stand 
basal  cirea.  The  user  may  get  better  results 
than  we  did  by  substituting  his  own  survived 
estimate  into  the  system  to  predict  yields 
from  planting  density.  For  the  176  remeas- 
urements,  yields  were  forecast  with  86  to 
96  percent  of  the  variation  explained  (Ta- 
ble Z,  sections  IV  and  V). 

Volumes  by  Diameter  Classes 

To  find  the  proportion  of  the  volumes  in 
each  diameter  clciss,  volume  was  eissumed 
to  be  a  linear  function  of  basal  curea. 
Requirements  of  the  relationship  were  that 
constraints  of  (9)  should  not  be  violated  for 
any  diameter  class  and  the  relationship 
should  be  dependent  on  stand  age,  site 
index,  and  basal  curea  per  acre.  The  first 
requirement  was  satisfied  by  having  one 
slope  coefficient  for  cdl  outside  bark  equa- 
tions and  cmother  for  all  inside  bark  equa- 
tions. This  presumes  that  volume  per  tree 
above  the  4-inch  top  is  constant  for  all 
diameter  classes  on  each  plot.  Although 
top  volumes  eu*e  sometimes  inversely  corre- 
lated with  diameter,  use  of  separate  linesu- 
regression  coefficients  for  different  top 
diameter  limits  could  cause  the  regression 
lines  to  cross  cuid  violate  constraints  of  (9). 
Constant  upper  stem  volumes  were  consid- 
ered less  undesirable.  The  second  require- 
ment was  satisfied  by  forcing  the  equations 
to  go  through  the  average  volume  per  tree 
for  trees  of  average  basal  area. 

Equations  were  fitted  with  data  from 
1,245  trees  ramdomly  selected  from  73 
plots.  Statistical  tests  revealed  no  signifi- 
cant difference  in  slope  coefficients  for 
either  the  inside-  or  out  side-bark  regres- 
sions at  the  0.05  level,  which  justified  the 
presumption  of  constant  top  volume.  Coef- 
ficients are  3i  =  33.718518  for  outside 
beu*k  and  02  =  25.169762  for  inside  bcu-k 
volumes.  The  fitted  equations  accounted 
for  95  percent  or  more  of  the  pooled 
vau-iation  about  meeui  plot  volumes. 

After  common  slopes  were  computed  and 
tested,  intercepts  were  determined  to  min- 
imize   the   sum    of    squcired  deviations  be- 


tween average  volume  per  tree  emd  pre- 
dicted volumes  for  trees  of  average  basal 
area.  For  given  values  of  stcmd  volumes, 
basal  area,  and  live  trees  per  acre  the 
resulting  estimates  are: 

ai   =   {V^+  V  -(6i    +  32  )b}  /2N. 

012    =    fV4o  +  V^. -(Bi    +   62  )    b}    /2N^. 

Another  constraint  required  the  intercept 
for  merchantable  volume  on  the  basal  area 
axis  to  equal  or  exceed  that  for  total 
volume  cmd  for  both  to  equal  or  exceed  0. 

Volume  to  Other  Top  Limits 

To  provide  further  utility  in  the  system, 
volumes  to  2-inch  and  3-inch  tops  were 
calculated  by  interpolation  under  the  cis- 
sumption  that  boles  aire  conic  above  the  4- 
inch  diameter.  The  outside  bark  diameter 
of  4  inches,  outside  bark  volumes,  cmd  the 
formula  for  the  volume  of  a  cone  were  used 
to  determine  stem  length  above  the  4-inch 
diameter.  This  length,  inside  bark  volumes, 
and  the  formula  for  cone  volume  were  then 
used  to  obtain  inside  bark  diameter  at  the 
4-inch  outside  bark  diameter  point.  All 
necessary  information  was  thcui  available 
to  determine  interpolated  outside  cUid  in- 
side bark  volumes  to  any  intermediate 
diameter  between  0  and  4  inches. 

Comparisons 

This  system  has  two  desirable  features 
not  available  in  other  diameter-distribution 
yield  tables.  First,  volume  yields  may  be 
predicted  accurately  from  either  observed 
basal  area  or  stems  per  acre,  which  makes 
the  system  more  versatile  them  those  re- 
stricted to  one  measure  of  stcmd  density. 
Second,  future  conditions  may  be  forecast 
directly  from  present  density  without  in- 
volving initial  plemting  spacing. 

Predictions  of  volume  yields  per  acre 
from  this  system  are  more  precise  them 
those  in  other  studies.  Coefficients  of 
determination  (R  ^)  were  98  percent  when 
yields  were  estimated  from  observed  basal 
area  and  ramged  from  92  to  94  percent 
when  estimated  from  stems  per  acre- 
Values  of  R^  were  85  percent  for  shortleaf 
and  91  percent  for  loblolly  pine  merchant- 


able  yields  estimated  from  observed  stems 
per  acre  in  similar  studies  (Smalley  and 
Bailey  1974a  and  1974b).  Average  errors 
for  most  yield  estimates  were  less  than 
those  for  old-field  plantations  of  loblolly 
(Lenhart  and  Clutter  1971,  Lenhart  1972) 
or  slash  pine  (Bennett  1972). 
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r:rAND  and  stock  tables 

The  tables  that  follow  are  consistent 
with  known  growth  and  yield  of  longleaf 
pine  plctntations  that  are  15  to  40  years  old 
and  40  to  70  feet  in  site  index.  Some 
trends  are: 

Stirvival. — Survival  percentages  increased 
directly  with  site  index  and  decreased  with 
planting  density  and  age  (fig.  1).  Stcinds 
that  initiated  height  growth  soon  after 
plcinting  had  tall  trees,  high  site  indices, 
and  high  survival.  A  prolonged  greiss  stage, 
unique  to  longleaf  pine,  resulted  in  short 
trees  and  poor  survival  at  any  age.  The 
relationship  of  survival  to  site  was  opposite 
that  reported  for  other  species  (Smcdley 
and  Bailey  1974a  and  1974b). 

Basal  area. — Total  basal  area  of  all  trees 
increased  directly  with  site  and  age  at  all 
planting  densities  cuid  with  planting  density 
and  age  on  all  sites  (fig.    2). 


Quadratic  mean  diameter. — Mean  diam- 
eters increased  directly  with  age  amd  de- 
creased with  stand  density  on  all  sites  (fig. 
3).  They  were  more  closely  related  to 
number  of  survivors  than  to  number  of 
trees  planted.  Diameters  generally  in- 
creased with  site  index  but  occasionally 
decreased  on  the  best  sites,  probably  be- 
cause there  were  more  stems  per  acre. 
Diameter  distributions  may  be  more  useful 
than  mean  diameters  in  many  situations. 

Yields. — Total  and  tcferchantable  cubic- 
foot  yields  increased  with  site  index,  age, 
and  plemting  density  (fig.  4).  A  10-foot 
increase  in  site  index  doubled  early  yields. 
Volumes  per  acre  were  low  at  age  20  years 
but  doubled  or  tripled  by  age  30  cmd  neeu-ly 
doubled  again  by  age  40.  Net  yield  and 
mean  cinnual  increment  had  not  culminated 
to  age  40  years  for  any  site  or  planting 
density. 
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Figure  1.— Survival  related  to  age  for  different  sites  (A)  and  planting  densities  (B). 
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Figure  2.  —  Total  basal  area  per  acre  related  to  age  for  different  sites  I  A)  and  planting  densities  IB). 
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Figure  3.— Quadratic  mean  diameter  related  to  age  for  different  sites  (A)  and  stand  densities  at  age  15  years  (B). 
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Figure  4.  —  Total  yield  per  acre  of  entire  stem  (outside  bark)  of  all  trees  related  to  age  for  different  sites  (A)  and  planting 
densities  (B). 
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112 

88 

11 

3 

2.0 

56 

43 

56 

43 

95 

H3 

93 

42 

12 

1 

.8 

23 

18 

23 

18 

22 

IS 

21 

17 

176 

43.7 

996 

713 

981 

703 

947 

676 

879 

624 

MEAN 

OIA.      6.7 

INOCS. 

WEIBULL 

PARAMETERS 

A-      .0. 

8-     7.19. 

C-   3.47 

30 


46 


i 

2 

.0 

0 

0 

3 

5 

.2 

0 

0 

4 

9 

.8 

3 

0 

3 

0 

2 

0 

0 

9 

5 

15 

2.0 

29 

13 

28 

12 

26 

9 

21 

4 

6 

21 

4.1 

80 

51 

79 

50 

75 

46 

69 

40 

7 

25 

6.7 

153 

108 

151 

106 

147 

102 

139 

94 

8 

25 

8.7 

219 

161 

217 

159 

213 

155 

204 

148 

9 

23 

10.2 

270 

205 

268 

203 

264 

200 

255 

192 

10 

18 

9.8 

272 

209 

270 

208 

267 

205 

259 

200 

11 

11 

7.3 

207 

161 

206 

160 

203 

158 

198 

155 

12 

6 

4.7 

137 

108 

136 

108 

135 

107 

132 

105 

13 

2 

1.8 

55 

43 

55 

43 

94 

43 

93 

42 

14 

I 

1.1 

32 

25 

32 

25 

32 

25 

31 

29 

















163  57.6  1457         1084  1445  .      1074 

MEAN  OIA.      8.0    INCHES,    WEIBULL   PARAMETERS  A-       .0, 


1418         1051 
B»     8.53.   C-   3.58 


1361 


1005 


14 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

lb. 

O.b. 

lb. 

O.b. 

lb. 

Yra     Ft       In       No. 


Ft  2 


Ft  3 


35 


SI 


2 

1 

.0 

3 

3 

.1 

H 

3 

.H 

5 

g 

1.2 

6 

13 

2.6 

7 

16 

H.3 

8 

19 

6.7 

3 

21 

9.«« 

10 

20 

II. 0 

II 

17 

11.3 

12 

13 

10.3 

13 

8 

7.H 

IH 

5 

5.H 

13 

2 

2.5 

16 

1 

!.•♦ 

0 

0 

0 

0 

1 

0 

17 

7 

51 

32 

99 

69 

168 

I2H 

250 

189 

306 

236 

32H 

251 

301 

237 

221 

I7H 

162 

128 

75 

59 

•♦3 

3H 

1 

0 

16 

7 

50 

31 

96 

68 

167 

123 

2H9 

188 

305 

235 

323 

250 

300 

236 

220 

I7H 

162 

128 

75 

59 

'♦3 

Vt 

1 

0 

15 

5 

H8 

29 

96 

66 

I6>* 

120 

2H5 

185 

301 

232 

320 

2H8 

298 

234 

219 

173 

161 

128 

7H 

59 

H3 

3H 

0  0 

13  3 

<«3  26 

91  61 

158  IIH 
239  1 79 
295  226 
31'«  2««4 

294  230 

216  171 

159  127 
73  60 
H3  34 


153     74.2      2018   1540      20C9   1533      1985    1513 
•CAN  DU.   9.4  INCHES.  WEIBULL  PARAMETERS  A»   .0.  B»  9.99.  C-  3.53 


1938 


1475 


40 


56 


2 

1 

.0 

0 

c 

3 

2 

.1 

0 

0 

4 

3 

.3 

I 

0 

1 

0 

I 

0 

0 

0 

5 

5 

.7 

10 

4 

10 

4 

9 

3 

7 

I 

6 

8 

1.6 

31 

20 

31 

19 

29 

18 

27 

15 

7 

10 

2.7 

62 

43 

61 

42 

59 

40 

56 

37 

8 

13 

4.5 

115 

84 

114 

83 

112 

81 

107 

77 

9 

15 

6.6 

177 

134 

176 

133 

174 

130 

169 

125 

10 

16 

8.7 

243 

187 

242 

186 

239 

183 

233 

178 

II 

15 

9.9 

284 

220 

283 

219 

280 

217 

274 

212 

12 

15 

11.8 

345 

269 

344 

268 

341 

266 

335 

262 

13 

13 

12.0 

356 

281 

355 

280 

353 

278 

348 

274 

IH 

10 

10.7 

322 

255 

321 

254 

319 

253 

315 

250 

15 

7 

8.6 

261 

208 

260 

207 

259 

206 

256 

204 

IS 

5 

7.0 

214 

171 

213 

171 

212 

170 

210 

169 

17 

3 

4.7 

146 

116 

146 

115 

145 

116 

144 

115 

18 

2 

3.5 

110 

88 

110 

88 

109 

88 

108 

87 

19 

1 

2.0 

62 

49 

62 

49 

61 

49 

60 

48 



















144 

95.4 

2739 

2129 

2729 

2119 

2702 

2098 

2649 

2054 

MEAN 

OIA.    11.0 

INCHES. 

UC (BULL 

PARAMETERS 

A=       .0. 

B'    11.67 

.    C»    3.39 

15 


SI  40 

300    trees  per  acre 


Av. 

dom. 

ht. 

1 
D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees. 

4  -inch  class  and  greater  to  o. 

b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

I.  b. 

Ob.      lb. 

Ob. 

I.  b.  • 

Yrs 

Ft 

In 

No. 

Ft  2 

*     15 

S3 

1 

113 

.6 

2 

78 

1.7 

3 

53 

2.6 

H 

30 

2.6 

9 

15 

2.1 

6 

7 

m 

7 

3 

.8 

8 

1 

.t 

Ft  3 


0 

0 

2 

0 

37 

19 

H8 

30 

H2 

27 

29 

20 

18 

12 

8 

5 

"♦7 

29 

m 

26 

29 

20 

18 

12 

8 

S 

20 


33 


"♦0 


30 


H6 


300  12.2  184  113  It3  92 

MEAN  DIA.      2.7    INCfCS.    HEIBULL   PARAMETERS  A. 


0.    B' 


•♦5 

27 

HZ 

2H 

HO 

25 

37 

23 

28 

19 

26 

17 

17 

12 

16 

11 

8 

5 

7 

5 

138 

88 

128 

80 

2.50. 

C>    1.50 

I 

10 

.1 

0 

0 

2 

29 

.6 

0 

0 

3 

HS 

2.t 

0 

0 

V 

59 

5.1 

66 

28 

62 

25 

5H 

18 

38 

H 

5 

55 

7.5 

ite 

90 

138 

87 

128 

79 

108 

&* 

6 

H< 

8.0 

179 

I2H 

175 

121 

165 

115 

me 

102 

7 

2H 

6.H 

156 

113 

153 

111 

IH5 

107 

131 

98 

8 

II 

3.8 

98 

73 

96 

72 

92 

70 

e>« 

65 

9 

•» 

1.8 

■♦7 

36 

"♦6 

36 

<*H 

3H 

40 

32 

10 

1 

.5 

15 

11 

15 

II 

IH 

11 

13 

It 



















282 

36.2 

703 

H75 

685 

H63 

6H2 

H3H 

560 

376 

MEAN 

OlA.      H.9 

1NC^CS. 

MEIBULL 

PARAME  TERS 

A'       .0, 

B-      5. .07. 

C-  2.69 

1 

2 

.0 

0 

0 

2 

9 

.2 

0 

0 

3 

20 

1.0 

0 

0 

H 

33 

2.9 

23 

1 

21 

1 

16 

1 

6 

0 

9 

'♦3 

5.8 

97 

95 

94 

52 

86 

44 

71 

30 

8 

•♦6 

9.0 

190 

129 

186 

126 

177 

118 

160 

102 

7 

••2 

11.2 

267 

194 

263 

191 

254 

183 

236 

167 

a 

30 

tO.H 

268 

201 

265 

199 

257 

193 

24? 

181 

9 

18 

7.9 

213 

163 

211 

161 

206 

158 

!96 

150 

to 

8 

.•♦.3 

121 

93 

120 

92 

117 

91 

112 

88 

11 

3 

2.0 

56 

HH 

56 

44 

55 

43 

53 

42 

12 

1 

.8 

22 

18 

22 

18 

22 

18 

21 

17 





— ^ 













255 

55. t 

1257 

898 

1238 

884 

1 190 

849 

1097 

777 

rCAN 

OIA.      6.3 

INCHES. 

UC IBULL 

PARAMETERS 

A-       .0. 

B»      S.66. 

C-    3.19 

1 

1 

.0 

b 

0 

2 

4 

.1 

0 

0 

3 

9 

.4 

0 

0 

"♦ 

17 

1.5 

9 

0 

8 

0 

5 

0 

0 

0 

9 

25 

3.4 

52 

27 

50 

25 

46 

21 

38 

12 

6 

33 

8.5 

132 

87 

130 

85 

124 

79 

113 

67 

7 

36 

9.6 

226 

161 

223 

159 

217 

153 

204 

141 

8 

36 

12.5 

321 

238 

318 

236 

311 

230 

297 

218 

9 

29 

12.8 

344 

262 

342 

260 

335 

255 

324 

246 

'? 

21 

11.4 

320 

246 

318 

244 

313 

241 

303 

234 

II 

12 

7.9 

226 

177 

225 

176 

222 

174 

217 

170 

Itf 

6 

4.7 

137 

108 

136 

109 

135 

107 

132 

105 

13 

2 

1.8 

54 

43 

54 

43 

53 

42 

52 

41 

14 

1 

1.1 

32 

26 

32 

26 

32 

26 

31 

25 

232  ,73.7  1853         1375  1836         1362  1794         1328  1711 

MEAN  OIA.      7.6    INCHES.    WEIBULL    PARAMETERS   A=       .0.    B-      8.08.    C»    3.35 


1259 


16 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob 

lb. 

Ob. 

I.  b. 

O.b. 

lb. 

O.b. 

lb. 

yr«     Ft        In       No. 


51 


Ft  2 


Ft  3 


3 

a 

.0 

3 

5 

.2 

H 

9 

.8 

5 

15 

2.1 

6 

20 

H.O 

7 

25 

6.7 

8 

26 

9.9 

9 

30 

13. «♦ 

10 

26 

m.3 

11 

21 

l<t.O 

12 

15 

II. 9 

13 

9 

8.4 

IH 

5 

5.H 

19 

2 

2.5 

18 

1 

I.H 

0  0 

0  0 

H  0 

30  15 

80  52 

158  III 

251  186 

361  273 

•tOl  309 

■*03  313 

?«9  27H 

2H9  197 

163  129 

76  60 

HH  35 


H 

0 

29 

14 

79 

50 

156 

109 

2^9 

184 

359 

271 

399 

307 

HOI 

312 

348 

273 

248 

196 

163 

129 

76 

60 

44 

35 

2 

0 

27 

11 

75 

47 

152 

105 

244 

179 

353 

266 

393 

303 

396 

308 

344 

271 

246 

195 

161 

128 

75 

60 

43 

35 

0 

0 

22 

5 

68 

39 

143 

97 

234 

170 

341 

256 

383 

294 

387 

302 

338 

266 

243 

192 

159 

127 

74 

60 

42 

34 

213  95.%  2569        1954  2555        1940  2511         1908  2434 

MEAN   DIA.      9.0    1NC«:S.    WEIBULL    PARAMETERS   A-=       .0,    8='      9.57,    C»    3.34 


1842 


40 


2 

1 

.0 

0 

0 

3 

3 

.1 

0 

0 

4 

5 

.4 

2 

0 

2 

0 

1 

0 

0 

0 

5 

9 

1.2 

17 

8 

16 

7 

14 

5 

10 

1 

6 

12 

2.3 

47 

30 

46 

29 

43 

26 

38 

20 

7 

16 

4.3 

99 

70 

98 

68 

94 

65 

87 

57 

8 

19 

6.6 

168 

124 

166 

122 

161 

118 

152 

109 

9 

21 

9.2 

248 

188 

246 

186 

241 

181 

231 

172 

to 

24 

13.0 

364 

280 

362 

278 

356 

272 

344 

262 

It 

21 

13.8 

397 

308 

395 

306 

389 

302 

378 

293 

12 

19 

14.9 

436 

341 

434 

339 

428 

335 

418 

327 

13 

16 

14.7 

438 

344 

436 

343 

431 

339 

422 

333 

14 

12 

12.8 

385 

305 

384 

304 

380 

302 

374 

297 

15 

9 

11.0 

334 

256 

333 

265 

330 

263 

325 

260 

16 

6 

8.3 

256 

205 

255 

204 

253 

203 

250 

200 

17 

3 

4.7 

146 

116 

146 

116 

144 

115 

142 

114 

18 

2 

3.5 

109 

88 

109 

88 

108 

87 

107 

86 

19 

1 

2.0 

61 

49 

61 

49 

61 

49 

60 

48 

199  123.0  3507        2722  3489        2704  3434        2562  3338 

ttAN  DIA.     10.6    I^4CHES.    WEIBU.L    PARAMETERS  A>=       .0.    B>    11.25.    C-    3.25 


2579 


••••    NOTE    •••• 

SPECIAL    VALUES  WERE    PROBABLY   ASSIGNED    TO  WEIBULL    PARAMETERS  DUE    TO  NEGATIVE    OR   VERY  LOW  PREDICTIONS. 


17 


SI  50 

100    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob 

I.  b. 

Ob. 

lb. 

Ob. 

lb. 

Ob. 

I.  b. 

Yt8     Ft       In 


No. 


Ft  2 


Ft  3 


15 


zs 


1 

I 

.0 

a 

8 

.1 

13 

.B 

ao 

1.8 

25 

3.t 

19 

3.8 

II 

3.0 

H 

!.»♦ 

1 

.H 

0 

0 

0 

0 

0 

0 

13 

0 

S3 

26 

75 

t9 

67 

H7 

?♦ 

25 

IZ 

9 

12 

0 

SI 

26 

73 

H8 

65 

•t6 

33 

25 

12 

9 

9 

0 

VS 

23 

68 

HH 

62 

<rt 

31 

23 

II 

8 

3 

0 

36 

15 

58 

37 

54 

39 

28 

21 

9 

7 

•00     IH.5       25H  158       2H6    I5H       227     142 

MEAN  OIA.   5.2  INChCS.  HCIBULL  PARAfCTERS  A-   .0.  B»  5.46.  C-  3.28 


188 


119 


20 


41 


25 


50 


30 


2 

t 

.0 

0 

0 

3 

.1 

0 

0 

7 

.6 

1 

0 

1 

0 

1 

0 

0 

0 

12 

1.7 

21 

7 

20 

6 

17 

4 

II 

0 

17 

3.4 

63 

38 

61 

36 

57 

32 

48 

24 

21 

5.7 

127 

86 

125 

84 

119 

79 

107 

70 

18 

6.4 

158 

112 

155 

110 

150 

107 

138 

99 

il 

4.9 

130 

93 

128 

94 

124 

92 

116 

88 

10 

S 

2.8 

76 

56 

75 

56 

73 

55 

69 

54 

II 

1 

.7 

19 

15 

19 

15 

19 

IS 

18 

14 





















96 

26.3 

595 

409 

594 

401 

560 

384 

507 

349 

MEAN 

OIA.   7.1 

INCHCS. 

WEIBULL 

PARAMETERS 

A-   .0, 

8-  7.53. 

C-  4.21 

3 

1 

.0 

0 

0 

4 

3 

.3 

I 

0 

1 

0 

1 

0 

0 

0 

5 

6 

.8 

13 

6 

13 

6 

II 

4 

9 

2 

6 

to 

2.0 

41 

26 

40 

25 

38 

23 

33 

19 

7 

14 

3.7 

89 

61 

88 

60 

85 

58 

79 

S3 

8 

18 

6.2 

161 

116 

160 

115 

156 

112 

149 

106 

9 

16 

7.0 

192 

141 

191 

140 

187 

138 

180 

133 

10 

12 

6.5 

185 

138 

184 

137 

181 

136 

175 

133 

tl 

7 

4.6 

133 

101 

132 

101 

131 

100 

128 

99 

12 

3 

2.3 

70 

53 

70 

53 

69 

S3 

67 

52 

13 

I 

.9 

28 

21 

28 

21 

28 

21 

27 

?i 



















91 

34.4 

913 

663 

907 

658 

887 

64f 

847 

618 

MEAN 

OIA.   8.3 

INCHES, 

WEIBULL 

PARAMETERS 

A-   .0 

8-   8.85 

.  C-  4.42 

1 

.0 

0 

0 

2 

.2 

2 

1 

2 

t 

i 

t 

2 

0 

3 

.4 

9 

5 

9 

S 

8 

S 

7 

4 

6 

1.2 

28 

20 

28 

20 

27 

19 

26 

IP 

9 

2.4 

64 

46 

84 

46 

62 

4S 

60 

43 

8 

12 

4.2 

117 

87 

117 

en 

US 

85 

113 

83 

9 

14 

6.2 

180 

135 

179 

134 

177 

133 

174 

IIM 

10 

13 

7.1 

211 

161 

210 

161 

208 

159 

205 

157 

11 

It 

7.3 

220 

168 

219 

168 

218 

167 

215 

165 

12 

8 

6.3 

194 

149 

194 

149 

192 

148 

190 

146 

13 

4 

3.7 

lis 

89 

lis 

89 

114 

88 

113 

8? 

14 

2 

2.1 

68 

52 

68 

52 

67 

52 

66 

S2 

IS 

t 

1.2 

39 

30 

39 

30 

39 

30 

38 

30 

















-.-.__ 

86 

42.3 

1247 

943 

1244 

942 

1229 

932 

1209 

916 

rCAN 

OIA.   9.5 

INCHES.  WEIBULL 

PARAMETERS.  A-   .0. 

8-  10.09. 

C-  4.34 

18 


Av. 
dom. 

D.b.h. 

Stems 
per 

Basal 
area 

All  trees, 
total  stem 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

2  inches 

3  inches 

4  inches 

ht. 

acre 

O.b. 

I.  b. 

O.b. 

I.b. 

O.b. 

I.b. 

O.b. 

I.b. 

YTt 

Ft 

In 

No. 

Ft  2 

-- 



Ft 

3 





-- 

3S 

6H 

H 

I 

.1 

2 

1 

2 

1 

2 

1 

2 

1 

9 

2 

.3 

8 

9 

8 

5 

8 

9 

7 

9 

6 

H 

.8 

as 

17 

22 

17 

22 

17 

21 

16 

7 

6 

1.6 

t8 

37 

48 

37 

48 

36 

47 

35 

8 

8 

2.8 

86 

66 

86 

66 

85 

65 

84 

64 

9 

10 

•».•♦ 

137 

toe 

137 

106 

136 

105 

135 

104 

10 

II 

6.0 

188 

I  He 

188 

146 

187 

145 

186 

144 

tl 

10 

6.6 

209 

162 

209 

162 

208 

162 

206 

161 

12 

10 

7.8 

250 

195 

250 

195 

249 

194 

248 

193 

13 

8 

7.3 

236 

I8H 

236 

184 

235 

184 

234 

183 

JH 

6 

6.H 

205 

161 

205 

161 

205 

161 

204 

160 

15 

3 

3.7 

119 

92 

119 

92 

119 

92 

118 

93 

16 

2 

2.8 

91 

71 

91 

71 

90 

71 

89 

70 

17 

1 

1.6 

91 

HO 

91 

40 

51 

40 

51 

40 

82 

92.1 

1662    1283 

1652 

283 

1645 

1278 

1632 

1269 

MEAN  DIA 

.  10.8  INCHES.  HEIBULL  PARAMETERS  A-   .0.  8'  11.46. 

C-  4.13 

HO 

70 

t 

1 

.1 

3 

2 

3 

2 

3 

2 

3 

2 

9 

1 

.1 

9 

3 

9 

3 

9 

3 

9 

3 

6 

2 

.<♦ 

13 

11 

13 

II 

13 

11 

13 

11 

7 

H 

I.t 

36 

29 

36 

29 

36 

29 

36 

29 

8 

9 

t.a 

99 

46 

59 

46 

59 

46 

58 

47 

9 

6 

2.7 

90 

71 

90 

71 

89 

71 

88 

70 

10 

8 

H.H 

IH7 

116 

147 

116 

146 

116 

145 

115 

II 

9 

6.0 

200 

158 

200 

158 

200 

158 

199 

158 

12 

9 

7.1 

238 

188 

238 

183 

238 

188 

237 

187 

13 

9 

8.3 

279 

221 

279 

221 

278 

221 

277 

220 

It 

8 

8.6 

288 

228 

289 

228 

287 

228 

288 

221 

19 

6 

7.H 

2S8 

197 

248 

197 

248 

197 

247 

196 

16 

9 

7.0 

235 

186 

235 

186 

235 

186 

234 

185 

17 

3 

H.e 

159 

126 

159 

126 

159 

126 

158 

126 

18 

2 

3.6 

118 

94 

118 

94 

118 

94 

118 

94 

19 

1 

2.0 

66 

53 

66 

53 

66 

53 

66 

52 





















79 

65.2 

218H    1729 

2184    1729 

2180 

729 

2170 

1722 

MEAN  DIA 

.  12.3  INCHES.  WEIBULL  PARAMETERS  A 

«   .0.  B 

=  13.06. 

C»  3.86 

19 


SI  50 

200  trees  per  acre 


Av. 

dom. 

ht. 

1 

D.b.h 

Stems 
per 
acre  • 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o. 

D.  tops  of 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

lb. 

O.  b.      I.  b. 

Ob. 

I.  b. 

Yrs     Ft       In       No. 


19 


29 


20 


m 


25 


50 


30 


58 


Ft  2 


Ft  3 


1 

10 

.1 

2 

27 

.6 

3 

hZ 

2.0 

H 

<t5 

3.9 

9 

T7 

5.0 

6 

23 

^.5 

7 

II 

2.9 

8 

H 

t-H 

9 

1 

.«» 

0 

0 

0 

0 

2 

0 

51 

23 

93 

57 

97 

6H 

69 

>»7 

y* 

2H 

11 

8 

H8 

21 

90 

55 

94 

63 

67 

46 

33 

24 

11 

8 

200  20.7 

rCAN   OIA.      4.4 


»7  223  343  217 

INCJCS.    UEieULL    PARAMETERS    A=       .0.    B- 


43 

17 

31 

8 

82 

50 

68 

HI 

88 

59 

75 

92 

63 

44 

9* 

39 

31 

ZS 

27 

20 

10 

8 

9 

7 









317 

200 

264 

167 

4.54. 

C-   2.64 

1 

1 

.0 

2 

9 

.1 

12 

.6 

23 

2.0 

34 

4.6 

39 

7.7 

35 

9.4 

24 

8.4 

12 

5.3 

10 

4 

2.2 

11 

I 

.7 

0 

0 

0 

0 

0 

0 

14 

0 

75 

39 

161 

105 

225 

157 

217 

157 

144 

107 

61 

46 

19 

14 

12 

72 

157 
221 
214 
142 
60 
19 


0 
36 

102 
154 
155 
106 
46 
14 


190     40.9 
MEAN  DIA.   6.3 


916    625       897    613 
INCHES.  HE  I  BULL  PARAMETERS  A='   .0. 


8 
65 

148 
211 
206 
138 

59 

18 

853 
6.66. 


0 
30 

94 
147 
150 
104 

45 

14 

564 

C-  3.61 


0 
51 

130 
192 
191 
130 
56 
17 

767 


0 
17 

79 
134 
141 
99 
43 
14 

527 


2 

2 

.0 

0 

0 

3 

5 

.2 

0 

0 

4 

11 

1.0 

9 

I 

8 

1 

6 

1 

2 

0 

5 

19 

2.6 

46 

26 

44 

24 

41 

21 

33 

14 

6 

27 

9.3 

119 

78 

117 

76 

111 

71 

100 

62 

7 

31 

8.3 

208 

147 

205 

145 

198 

139 

185 

129 

8 

31 

10. t 

291 

213 

288 

211 

281 

205 

267 

195 

9 

25 

11.1 

310 

232 

308 

230 

302 

226 

290 

218 

10 

15 

8.2 

237 

179 

235 

178 

232 

176 

224 

172 

It 

7 

,4.8 

137 

104 

136 

104 

134 

103 

131 

101 

12 

2 

1.6 

48 

36 

48 

36 

47 

36 

45 

35 

13 

» 

.9 

28 

22 

28 

22 

38 

22 

27 

21 



















176 

54.6 

1433 

1038 

1417 

1027 

1380 

1000 

1304 

947 

MEAN 

DIA.      7,5 

INCHES. 

WEI  BULL 

PARAMETERS 

A-       .0. 

B-      8.01 

C-    3.89 

2 

1 

.0 

0 

0 

3 

3 

.1 

0 

0 

4 

6 

.5 

8 

3 

8 

3 

7 

2 

5 

1 

5 

10 

1.4 

29 

19 

28 

18 

27 

16 

24 

13 

6 

16 

3.1 

78 

55 

77 

54 

75 

52 

70 

47 

7 

22 

5.9 

158 

115 

157 

114 

153 

lit 

147 

106 

8 

25 

8.7 

248 

184 

246 

183 

?42 

179 

234 

173 

9 

25 

It.O 

324 

244 

322 

243 

318 

239 

310 

233 

10 

22 

12.0 

360 

274 

358 

27i 

355 

271 

347 

266 

11 

16 

10.5 

322 

247 

321 

246 

318 

244 

312 

241 

12 

10 

7.8 

243 

186 

242 

186 

240 

185 

236 

184 

13 

5 

4.6 

143 

III 

143 

111 

142 

no 

140 

109 

14 

2 

2.1 

67 

53 

67 

53 

67 

53 

66 

52 

163 

67.9 

1980 

1491 

1969 

1484 

1944 

1462 

1891 

1425 

MEAN 

OIA.      8.7 

lNC^cs. 

WEI BULL 

PARAMETERS 

A-       .0. 

8-     9.28 

C-    3.90 

20 


Av. 
dom. 

D.b.h. 

Stems 
per 

Basal 

All  trees, 
total  stem 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

2  inches 

3  inches 

4  inches 

ht. 

acre 

area 

O.  b 

lb. 

Ob. 

I.b. 

Ob. 

lb. 

Ob. 

lb. 

Yr» 

Ft 

In 

No. 

Ft  2 

-- 





Ft 

3 





-- 

35 

6H 

2 
3 

I 

.2 

.0 

.1 

0 

2 

0 

I 

H 

H 

.3 

8 

5 

8 

5 

8 

5 

7 

H 

5 

6 

.8 

22 

15 

22 

15 

21 

IH 

20 

13 

6 

to 

2.0 

56 

m 

56 

HI 

55 

HO 

53 

38 

7 

IH 

3.8 

112 

85 

111 

8H 

109 

83 

106 

80 

8 

17 

5.9 

181 

138 

180 

137 

178 

136 

175 

133 

9 

20 

8.9 

27H 

211 

273 

210 

271 

208 

266 

204 

to 

19 

10. H 

325 

252 

32H 

251 

322 

249 

317 

246 

11 

19 

12.6 

398 

309 

397 

308 

394 

306 

389 

303 

12 

16 

12.6 

HOI 

312 

HOO 

311 

398 

310 

394 

307 

13 

11 

10.2 

325 

253 

32H 

253 

323 

252 

320 

250 

m 

7 

7.5 

2H1 

188 

2V1 

188 

240 

188 

238 

187 

15 

H 

H.9 

159 

12S 

159 

124 

158 

124 

156 

123 

16 

2 

2.8 

90 

70 

90 

70 

90 

70 

90 

70 

17 

1 

1.6 

51 

HO 

51 

HO 

51 

40 

51 

39 

153 

8^.3 

26H5        20H'« 

2636 

2037 

2618 

2025 

2582 

1997 

rCAN  OtA.     10.1     INCHES.    UEIBL«.L    PARAMETERS 

A=       .0. 

8=    10.67 

C-    3.77 

•♦0 

70 

3 

1 

.0 

2 

1 

H 

2 

.2 

6 

H 

6 

H 

6 

H 

9 

H 

5 

<♦ 

.5 

18 

IH 

18 

IH 

18 

13 

17 

12 

6 

6 

1.2 

39 

31 

39 

31 

38 

30 

37 

28 

7 

9 

2.H 

79 

63 

79 

63 

78 

61 

76 

59 

8 

It 

3.8 

127 

100 

127 

100 

125 

99 

123 

97 

9 

13 

5.7 

190 

150 

189 

149 

188 

148 

185 

145 

10 

15 

8.2 

270 

213 

269 

212 

267 

211 

264 

209 

It 

18 

11.9 

393 

309 

392 

308 

390 

307 

385 

304 

12 

16 

12.6 

••15 

328 

HIH 

327 

412 

326 

409 

323 

13 

m 

12.9 

•*2e 

336 

H25 

336 

423 

334 

H20 

332 

tH 

12 

12.8 

<*2h 

33'4 

H23 

334 

421 

333 

418 

331 

15 

9 

11.0 

365 

289 

365 

268 

363 

287 

361 

285 

16 

6 

e.** 

277 

218 

277 

218 

276 

218 

274 

217 

17 

H 

6.3 

209 

164 

209 

164 

208 

164 

206 

163 

18 

2 

3.5 

117 

92 

117 

92 

116 

92 

115 

91 

19 

1 

2.0 

65 

52 

65 

52 

65 

52 

65 

51 

20 

1 

2.2 

72 

57 

72 

57 

72 

57 

71 

57 

IHM 

105.6 

S*9* 

2754 

3485 

2749 

3465 

2736 

3431 

2708 

MEAN   DIA.     11.6 

INOCS.    WEI  BULL    PARAMETERS 

A-       .0. 

B=    12.29 

C»    3.58 

21 


SI  50 


300    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o. 

3.  tops  of 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

I.  b. 

Ob. 

Lb. 

O.  b.      lb. 

Ob. 

I.  b. 

Yrs     Ft       In       No. 


Ft  2 


Ft  3 


15 


29 


1 

31 

.2 

2 

57 

1.2 

3 

70 

i.h 

•♦ 

68 

S.H 

5 

43 

5.9 

6 

23 

•♦.5 

7 

10 

2.7 

8 

3 

1.0 

9 

1 

.<♦ 

0 

0 

0 

0 

21 

0 

85 

H7 

118 

77 

101 

69 

6>* 

"45 

26 

19 

12 

8 

82 

•♦5 

115 

TV 

98 

67 

63 

4H 

26 

19 

12 

8 

300  2S.8  427  265  396  257 

MEAN   DIA.       3.9    INCHCS.    WEIBULL    PARAMETEf?S   A-       .0. 


7H 

39 

59 

27 

107 

68 

91 

56 

93 

63 

81 

55 

59 

HI 

52 

36 

2«» 

18 

as 

16 

II 

8 

9 

7 

368 

237 

3IH 

197 

3.98. 

C-   2.27 

.20 


I 

3 

.0 

0 

0 

2 

12 

.3 

0 

0 

3 

27 

1.3 

0 

0 

H 

H4 

3.8 

40 

10 

37 

9 

29 

6 

14 

0 

5 

56 

7.6 

139 

80 

134 

76 

123 

66 

100 

47 

6 

55 

10.8 

241 

162 

235 

158 

232 

147 

196 

127 

7 

H3 

11.5 

285 

202 

280 

198 

268 

190 

244 

174 

8 

26 

9.1 

241 

176 

237 

174 

228 

168 

211 

158 

9 

II 

'♦.9 

134 

100 

132 

99 

128 

97 

119 

92 

10 

4 

2.3 

62 

47 

61 

47 

59 

46 

56 

44 

11 

I 

.7 

19 

15 

19 

15 

19 

15 

18 

14 

282 

52.1 

1161 

792 

II35 

776 

1076 

735 

958 

656 

MEAN 

DIA.      5.8 

INCHES. 

WEI  BULL 

PARAMETERS 

A-       .0. 

8"      6.15. 

C-    3.27 

25 


50 


30 


58 


I 

1 

.0 

0 

0 

2 

4 

.1 

0 

0 

3 

II 

.5 

0 

0 

4 

21 

1.8 

20 

6 

18 

5 

15 

3 

8 

0 

5 

33 

4.5 

86 

51 

83 

48 

77 

42 

64 

30 

6 

43 

8.5 

197 

134 

193 

131 

184 

123 

167 

107 

7 

47 

12.6 

325 

233 

320 

229 

309 

221 

288 

204 

8 

41 

14.4 

394 

289 

390 

286 

380 

279 

360 

266 

9 

29 

12.9 

367 

275 

354 

273 

356 

268 

341 

259 

10 

16 

8.8 

258 

194 

256 

193 

251 

191 

241 

187 

11 

7 

4.6 

139 

106 

138 

105 

136 

104 

131 

102 

12 

2 

1.6 

48 

37 

48 

37 

47 

36 

46 

35 

255 

70.3 

1834 

1325 

1810 

1307 

1755 

1267 

1646 

1190 

MEAN 

DIA.       7.1 

INCHES. 

WEI  BULL 

PARAMETERS 

A-      .0, 

8-      7.54 

C-    3.61 

2 

2 

.0 

0 

0 

3 

5 

.2 

1 

0 

H 

11 

1.0 

15 

7 

14 

6 

12 

4 

9 

1 

9 

19 

2.6 

57 

37 

56 

36 

52 

32 

46 

26 

6 

27 

5.3 

134 

95 

132 

93 

127 

89 

118 

80 

7 

34 

9.1 

248 

181 

246 

179 

240 

174 

228 

164 

8 

37 

12.9 

370 

276 

367 

274 

360 

268 

347 

258 

9 

34 

15.0 

444 

336 

441 

334 

434 

329 

421 

319 

10 

28 

15.3 

462 

351 

460 

350 

454 

346 

442 

339 

II 

19 

12.5 

384 

295 

382 

294 

379 

292 

371 

287 

12 

10 

7.9 

244 

188 

243 

188 

241 

186 

236 

184 

13 

4 

3.7 

115 

90 

115 

90 

114 

89 

112 

87 

14 

2 

2.1 

67 

53 

67 

53 

67 

93 

66 

52 

232     87.7      2541    1909      2523    1897      2480    1862      2396 
MEAN  OIA.   8.3  INCHES.  WEIBULL  PARAMETERS  A-   .0.  8-   8.83.  C-  3.67 


1797 


22 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees. 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

I.  b. 

Ob. 

Lb. 

Ob. 

lb. 

Ob. 

lb. 

Yr»     Ft       In       No. 


Ft  2 


Ft  3 


64 


2 

1 

.0 

3 

3 

.1 

H 

6 

.5 

5 

11 

1.5 

6 

16 

3.1 

7 

22 

5.8 

8 

26 

9.0 

9 

2B 

12.3 

10 

28 

15.2 

11 

25 

16. H 

12 

19 

m.8 

13 

13 

11.9 

IH 

8 

8.5 

IS 

H 

H.9 

16 

2 

2.8 

17 

1 

1.6 

0 

0 

2 

1 

12 

8 

39 

29 

88 

65 

173 

131 

27H 

209 

380 

292 

'♦75 

366 

518 

•«0I 

•♦72 

366 

381 

297 

273 

213 

157 

123 

89 

70 

51 

■40 

12 

8 

38 

28 

87 

64 

172 

130 

272 

207 

378 

290 

'♦73 

365 

516 

"♦00 

'♦70 

365 

380 

295 

272 

213 

157 

123 

89 

70 

51 

HO 

11 

7 

37 

26 

85 

62 

168 

126 

268 

204 

373 

297 

468 

361 

512 

397 

467 

363 

377 

294 

271 

212 

156 

123 

89 

70 

51 

40 

9  5 

34  23 

80  58 

161  120 

260  197 

364  279 

459  354 

503  391 


460 
372 
268 
155 
88 
50 


358 
291 
210 
122 
69 
39 


213  108.5  3384        2611  3367        2599 

MEAN  OIA.      9.7    INCHES.    UEIBULL   PARAMETERS  A«       .0. 


3333        2572 
8=    10.25.    C-    3.58 


3263        2516 


40 


70 


2 

1 

.0 

1 

I 

3 

2 

.1 

3 

2 

4 

4 

.4 

12 

9 

12 

9 

It 

8 

9 

6 

5 

7 

1.0 

31 

25 

30 

24 

29 

23 

26 

20 

6 

10 

2.0 

65 

51 

64 

50 

62 

48 

58 

45 

7 

14 

3.8 

124 

97 

123 

96 

120 

94 

115 

89 

8 

17 

6.0 

196 

154 

195 

153 

191 

150 

165 

144 

9 

20 

8.9 

292 

230 

290 

229 

286 

225 

278 

218 

10 

22 

12.1 

397 

312 

395 

310 

391 

307 

382 

299 

11 

21 

13.9 

459 

361 

457 

360 

453 

356 

444 

349 

12 

21 

16.6 

546 

429 

544 

428 

540 

424 

531 

418 

13 

18 

16.7 

549 

432 

547 

431 

544 

428 

536 

423 

14 

15 

16.1 

531 

418 

530 

417 

526 

415 

520 

411 

19 

11 

13.6 

447 

351 

446 

350 

444 

349 

4  39 

346 

16 

7 

9.8 

323 

255 

322 

255 

321 

253 

318 

251 

17 

5 

7.9 

261 

205 

260 

205 

259 

204 

257 

20  3 

18 

2 

3.6 

117 

92 

117 

92 

117 

92 

lie 

92 

19 

1 

2.0 

65 

52 

65 

52 

65 

52 

65 

51 

20 

1 

2.2 

73 

57 

73 

57 

72 

57 

71 

56 

199 

136.5 

4492 

3533 

4470 

3518 

4431 

3485 

4350 

3421 

MEAN 

OIA.    11.2 

INCI*5. 

WEI  BULL 

PARAMETERS 

A=       .0. 

8=    11.88 

C»    3.43 

23 


SI  50 

400    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

I.  b. 

Ob      lb. 

Ob. 

I.  b. 

Yrs 

Ft 

In 

No: 

Ft  2 

15 

29 

1 

64 

.3 

2 

90 

2.0 

3 

92 

•♦.5 

H 

72 

6.2 

S 

H5 

6.1 

6 

23 

H.5 

7 

10. 

2.7 

8 

3 

1.0 

9 

1 

.H 

0 

0 

0 

0 

>*2 

11 

107 

63 

126 

83 

101 

70 

63 

Ht 

26 

18 

tl 

8 

Ft  3 


104 

60 

123 

80 

99 

68 

62 

H3 

25 

18 

11 

8 

400  27.8  HT6  297  424  277 

hEAN   OlA.       3.6    INOCS.    KCIBULL   PARAMETERS   A-       .0. 


95 

54 

79 

42 

115 

75 

101 

63 

9* 

64 

84 

56 

59 

41 

53 

36 

24 

17 

21 

15 

11 

8 

10 

7 

398 

259 

348 

219 

3.57. 

C-  2.0? 

20 


41 


25 


50 


30 


98 


I 

6 

.0 

0 

0 

2 

23 

.5 

0 

0 

3 

45 

5.3 

0 

0 

4 

66 

5.8 

73 

28 

68 

24 

57 

16 

34 

0 

5 

76 

10.4 

202 

124 

195 

1  18 

180 

105 

149 

80 

6 

68 

13.4 

310 

211 

303 

206 

286 

195 

253 

172 

7 

48 

12.8 

327 

234 

321 

230 

307 

221 

279 

204 

8 

26 

9.1 

245 

179 

241 

177 

231 

172 

213 

162 

9 

11 

4.9 

136 

101 

134 

100 

129 

98 

120 

94 

10 

3 

1.6 

47 

35 

46 

35 

45 

34 

42 

33 

11 

1 

.7 

19 

15 

19 

15 

18 

15 

17 

14 



















372 

61  .3 

1359 

987 

1387 

905 

1253 

856 

1107 

759 

MEAN 

DIA.      5.5 

INCHES. 

-IE  1  BULL 

PARAMETERS 

A=-       .0. 

B-      5.79. 

C-    3.04 

1 

2 

.0 

0 

0 

2 

7 

.2 

0 

0 

3 

18 

.9 

0 

0 

4 

33 

2.9 

37 

13 

34 

11 

28 

8 

16 

0 

5 

48 

6.5 

131 

81 

127 

77 

117 

68 

96 

49 

6 

58 

11.4 

271 

187 

266 

182 

253 

171 

228 

150 

7 

59 

15.8 

413 

297 

407 

292 

393 

282 

365 

261 

8 

48 

16.7 

464 

343 

459 

339 

446 

331 

421 

314 

9 

32 

14.1 

406 

305 

402 

303 

393 

297 

375 

286 

to 

16 

8.7 

258 

195 

256 

194 

250 

191 

240 

185 

11 

7 

4.6 

139 

106 

138 

105 

136 

104 

131 

102 

12 

2 

1.6 

47 

.37 

47 

37 

46 

37 

45 

36 



















330 

83.4 

2166 

1564 

2136 

1540 

2062 

1489 

1919 

1384 

1 

MEAN 
I 

□lA.      6.8 
.0 

INCHES. 
0 

HE  1 BULL 
0 

PARAMETERS 

A-       .0. 

B«      7.21 

.    C-    3.41 

2 

3 

.1 

0 

0 

3 

9 

.4 

2 

0 

4 

17 

1.5 

25 

12 

24 

It 

20 

8 

14 

2 

9 

27 

3.7 

83 

55 

81 

53 

75 

48 

66 

38 

6 

37 

7.3 

187 

133 

184 

130 

177 

123 

163 

110 

7 

45 

12.1 

394 

245 

330 

242 

321 

234 

303 

218 

8 

48 

16.9 

486 

364 

482 

361 

472 

353 

452 

337 

9 

41 

18.2 

542 

410 

538 

407 

529 

401 

511 

389 

10 

31 

17.0 

916 

394 

913 

392 

^05 

388 

491 

379 

II 

20 

13.3 

409 

314 

407 

313 

402 

310 

392 

305 

12 

11 

8.7 

271 

209 

270 

208 

267 

207 

261 

204 

13 

4 

3.7 

116 

90 

116 

90 

115 

89 

113 

88 

14 

1 

1.1 

9* 

26 

34 

26 

34 

26 

33 

26 

295  104. I  3005        2252  2979        2233  2918        2187 

WAN  tflA.      8.0    INCHES.    WEIBU.L   PARAMETERS   A'       .0.    8-      8.52.    C"    3.51 


2799        2096 


24 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees. 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

Lb. 

Ob. 

lb. 

Ob. 

I.  b. 

Yr»     Ft        In       No. 


Ft  2 


Ft  3 


35 


6H 


2 

2 

.0 

3 

5 

.2 

•t 

9 

.8 

S 

16 

2.2 

6 

22 

•♦.3 

7 

29 

7.7 

8 

3H 

11.9 

9 

35 

15.5 

10 

3H 

18.5 

tl 

29 

19.1 

12 

22 

17.3 

13 

IH 

12.9 

IH 

8 

8.5 

15 

>♦ 

H.9 

16 

2 

2.8 

17 

I 

1.6 

0 

0 

H 

1 

18 

11 

58 

m 

122 

91 

229 

173 

360 

275 

■♦77 

366 

579 

4H8 

604 

467 

5H9 

426 

H12 

321 

275 

214 

158 

124 

90 

70 

51 

40 

17 

10 

57 

40 

120 

89 

227 

171 

357 

273 

474 

364 

576 

445 

601 

465 

547 

425 

411 

320 

274 

214 

158 

124 

90 

70 

51 

40 

15 

9 

54 

37 

116 

95 

221 

165 

350 

267 

467 

358 

569 

440 

595 

461 

542 

422 

407 

318 

272 

212 

156 

123 

89 

70 

51 

40 

12 

6 

48 

31 

108 

77 

210 

155 

337 

255 

453 

347 

955 

429 

582 

452 

532 

416 

401 

314 

268 

210 

154 

121 

88 

69 

50 

39 

266  128.3  3986        3068  3960        3051  3904        3007 

MEAN  OIA.       9.4    INCHES.    WEIBULL    PARAMETERS   A=       .0.    8=      9.96.    C-    3.46 


3798       2921 


40 


70 


2 

1 

.0 

1 

0 

3 

3 

.1 

5 

3 

4 

6 

.5 

17 

12 

16 

11 

15 

10 

12 

7 

5 

9 

1.2 

39 

31 

38 

30 

36 

28 

32 

23 

6 

13 

2.5 

83 

65 

82 

64 

78 

60 

71 

53 

7 

18 

4.8 

156 

122 

154 

120 

149 

116 

140 

107 

8 

22 

7.6 

249 

196 

247 

194 

241 

188 

229 

178 

9 

25 

11.0 

359 

282 

356 

280 

350 

274 

337 

262 

10 

27 

14.7 

480 

377 

477 

374 

469 

368 

455 

356 

11 

27 

17.8 

582 

457 

579 

454 

571 

449 

555 

H37 

12 

25 

19.6 

642 

504 

639 

502 

631 

496 

616 

486 

13 

21 

19.3 

633 

498 

630 

496 

624 

492 

612 

483 

14 

17 

18.1 

595 

467 

593 

466 

587 

462 

577 

456 

15 

12 

14.7 

482 

379 

480 

378 

477 

376 

469 

372 

16 

8 

It.l 

366 

287 

365 

297 

362 

285 

357 

283 

17 

5 

7.9 

258 

203 

257 

203 

256 

202 

253 

200 

18 

3 

5.3 

173 

137 

173 

137 

172 

136 

170 

135 

19 

1 

2.0 

64 

50 

64 

50 

64 

50 

63 

51 

20 

1 

2.2 

71 

56 

71 

56 

71 

56 

71 

56 

244  160.3  5255        4126  5221         4102  5153        4049  5019        3945 

MEAN   OIA.     11.0    INCHES.    WEIBULL    PARAMETERS   A-       .0.    B>    11.61.    C-    3.34 


25 


SI  50 

500    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o. 

3.  tops  of 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

I.  b. 

Ob.      lb. 

Ob. 

I.  b. 

Yrs     Ft       In       No. 


15 


Z9 


Ft  2 


1 

109 

.6 

a 

123 

2.7 

3 

110 

i.>* 

H 

77 

6.7 

s 

45 

6.1 

6 

28 

t.3 

7 

9 

2.H 

8 

H 

l.H 

9 

1 

.H 

Ft  3 


0 

0 

0 

0 

62 

25 

122 

73 

130 

85 

98 

66 

57 

39 

3H 

23 

11 

8 

119 

70 

127 

83 

96 

65 

56 

38 

33 

23 

11 

8 

111 

65 

120 

77 

92 

61 

5H 

36 

32 

22 

II 

8 

95 

53 

107 

67 

83 

55 

H9 

33 

29 

20 

10 

7 

500 


30.0 


51'* 


319 


HH2 


287 


420 


269 


373 


235 


20 


HI 


25 


50 


30 


58 


«AN  DIA.      3.3    IhCHES.    HEIBULL   PARAMETERS  A-      .0.    8-      3.24.    C-    1.82 


1 

II 

.1 

0 

0 

2 

34 

.7 

0 

0 

3 

64 

3.1 

2 

0 

4 

88 

7.7 

108 

49 

102 

43 

87 

29 

58 

2 

5 

94 

12.8 

262 

165 

254 

159 

234 

143 

195 

113 

6 

78 

15.3 

365 

251 

357 

246 

336 

232 

297 

207 

7 

51 

13.6 

353 

253 

346 

249 

330 

2H0 

299 

223 

8 

26 

9.1 

248 

181 

2H4 

179 

234 

174 

214 

165 

9 

10 

4.4 

125 

93 

123 

92 

118 

90 

109 

85 

10 

3 

1.6 

47 

35 

46 

35 

45 

35 

42 

34 

II 

1 

.7 

20 

15 

20 

15 

19 

14 

17 

13 

460 

69.2 

1530 

1042 

1492 

1018 

1403 

957 

1231 

842 

MEAN 

OIA.      5.3 

l^4CH£S. 

we  I BULL 

PARAMETERS 

A-      .0. 

8-     5.51 

C-   2.87 

1 

3 

.0 

0 

0 

2 

It 

.2 

0 

0 

3 

26 

1.3 

0 

0 

4 

46 

4.0 

57 

2H 

53 

21 

43 

14 

25 

0 

5 

63 

8.6 

178 

113 

172 

108 

159 

95 

134 

70 

6 

74 

14.6 

356 

247 

349 

241 

332 

227 

298 

199 

7 

68 

18.3 

486 

352 

479 

347 

461 

334 

427 

309 

8 

53 

18.6 

521 

386 

515 

382 

500 

372 

471 

353 

9 

33 

14.6 

425 

319 

421 

317 

410 

311 

390 

301 

10 

16 

8.8 

260 

198 

258 

197 

eiz 

194 

242 

189 

11 

6 

4.0 

120 

92 

119 

92 

117 

91 

112 

89 

12 

2 

1.6 

49 

37 

49 

37 

47 

37 

45 

36 

401 


94.6 


2452         1768  2415        1742  2321         1675 

MEAN  DIA.      6.6    INCHES.    WEIBULL   PARAMETERS  A-       .0.   B-      6.95.    C»    3.27 


2144 


1546 


1 

1 

.0 

8 

0 

2 

5 

.1 

0 

0 

3 

12 

.6 

3 

0 

4 

23 

2.0 

34 

19 

32 

17 

27 

12 

18 

2 

5 

36 

4.9 

112 

75 

109 

72 

101 

64 

87 

90 

6 

47 

9.3 

240 

171 

236 

167 

225 

197 

f05 

139 

7 

55 

14.8 

■tlO 

301 

405 

297 

392 

286 

368 

266 

8 

54 

19.0 

948 

411 

543 

407 

530 

397 

506 

T78 

9 

47 

20.9 

622 

471 

617 

468 

605 

460 

582 

444 

10 

34 

18.7 

966 

433 

962 

431 

554 

425 

937 

414 

II 

21 

13.9 

429 

330 

427 

329 

421 

326 

410 

320 

12 

11 

8.7 

271 

209 

270 

208 

266 

206 

260 

203 

13 

4 

3.7 

117 

90 

116 

90 

115 

89 

112 

88 

14 

1 

I.I 

9t 

26 

34 

26 

y« 

26 

33 

26 

351 

117.7 

3386 

2536 

3351 

2512 

3270 

2448 

3118 

2330 

MEAN 

OIA.      7.8 

INCfCS. 

WEIBULL 

PARAMETERS 

A>      .0. 

8-      8.30 

.    C-    3.40 

26 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees. 

4  -inch  class  and  greater  to  o.l 

D.  tops  of 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

Lb. 

Ob. 

lb. 

O.  b. 

lb. 

Yri     Ft       In 


No. 


Ft  2 


Ft  3 


35 


64 


I 

1 

.0 

2 

3 

.1 

3 

7 

.3 

H 

12 

1.0 

5 

20 

2.7 

6 

SB 

5.5 

7 

35 

9.4 

8 

HO 

14.0 

9 

41 

18.  t 

10 

38 

20.7 

II 

32 

21.1 

IS 

24 

18.8 

13 

15 

13.8 

l<* 

9 

9.6 

15 

4 

4.9 

16 

2 

2.8 

17 

1 

1.6 

0 

0 

0 

0 

5 

2 

23 

15 

71 

91 

195 

115 

276 

208 

423 

323 

959 

429 

648 

900 

667 

916 

599 

465 

442 

344 

309 

241 

158 

124 

90 

70 

91 

40 

SS 

14 

69 

49 

152 

112 

273 

205 

419 

319 

555 

426 

644 

497 

663 

514 

596 

463 

440 

343 

308 

240 

158 

124 

90 

70 

91 

40 

20 

11 

65 

45 

146 

107 

265 

198 

410 

311 

545 

418 

634 

490 

655 

508 

590 

459 

436 

341 

305 

239 

156 

123 

89 

70 

50 

40 

15 

6 

96 

36 

134 

95 

249 

184 

392 

295 

526 

402 

616 

476 

638 

497 

577 

451 

428 

336 

300 

236 

154 

122 

88 

70 

49 

39 

312  144.5  4476        3443  4440         3416 

MEAN  OIA.      9.2    INCW:5.    MEIBULL   PARAMETERS  A=       .0. 


4  366        3360 
B=      9.75.    C>    3.37 


4222        3245 


40 


70 


2 

2 

.0 

1 

I 

3 

4 

.2 

6 

4 

H 

7 

.6 

19 

14 

18 

13 

16 

It 

12 

7 

9 

12 

1.6 

92 

40 

90 

38 

47 

35 

39 

27 

6 

17 

3.3 

108 

83 

106 

81 

100 

76 

88 

66 

7 

SS 

9.9 

190 

148 

187 

145 

180 

139 

166 

126 

8 

26 

9.1 

295 

231 

291 

228 

283 

220 

266 

204 

9 

30 

13.3 

432 

338 

428 

334 

418 

325 

398 

308 

10 

29 

15.8 

916 

405 

912 

401 

502 

393 

482 

377 

II 

31 

20.5 

669 

526 

664 

522 

653 

513 

632 

496 

12 

28 

22.0 

721 

966 

717 

563 

706 

955 

686 

541 

13 

24 

22.1 

726 

970 

722 

567 

713 

561 

695 

549 

IH 

18 

19.3 

632 

496 

629 

494 

622 

490 

608 

481 

19 

13 

16.0 

524 

411 

522 

410 

517 

407 

507 

401 

16 

9 

12.6 

413 

325 

412 

324 

408 

322 

401 

318 

17 

9 

7.9 

259 

204 

258 

203 

256 

202 

252 

200 

18 

3 

9.3 

174 

137 

174 

137 

172 

136 

170 

135 

19 

1 

2.0 

65 

91 

65 

51 

64 

51 

63 

50 

20 

1 

S.S 

71 

97 

71 

57 

71 

97 

70 

56 

282  179.6  5873        4607  5826        4568 

tCAN  OIA.    10.8    INCHES.    MEIBULL   PARAMETERS   A=       .0, 


5728        4493 
8-    11  .42.    C«    3.27 


5535        4  342 


27 


SI  60 

100  trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches  . 

Ob 

lb. 

Ob. 

Lb. 

Ob       lb. 

Ob. 

I.  b. 

Yrs     Ft       In       No. 


ts 


35 


2  ^ 

3  6 
•*  13 

9  20 

6  SH 

7  19 

a  It 

9  H 

10  i 


Ft  2 

.0 

.3 

1. 1 

2.7 
H.7 

5.1 

3.8 

1.8 

.5 


100  20.2 

MEAN  OlA.      6.1 


0  0 

0  0 

H  0 

37  16 

90  53 

115  76 

95  66 

H7  33 

15  II 


H03    255       39H    250 

INCHES.  WEIBULL  PARAMETERS  A- 


3 

0 

35 

15 

88 

51 

113 

75 

94 

65 

46 

33 

15 

11 

Ft  3 


0.  B' 


2 

0 

32 

It 

82 

48 

107 

71 

90 

63 

H4 

32 

IH 

11 

371 

236 

6.46. 

C-    3 

0 

0 

24 

4 

71 

40 

96 

6S 

83 

60 

41 

30 

13 

10 

328 


209 


89 


20 


49 


3 

4 
9 
6 
7 

8 
9 
10 
It 
12 


1 

4 
8 
14 
19 

20 
16 

9 
4 
I 


.0 

.3 

I.I 

2.7 

5.0 

6.9 
7.0 
4.9 
2.6 
.8 


0 

2 

18 

58 

123 


0 
0 

a 

36 
82 


tea  128 

195  139 

140  102 

77  57 

23  17 


2  0 

17  7 

57  35 

121  80 

180  126 

193  138 

1 39  102 

77  57 

23  17 


96     31.4       818    569       809    562 
MEAN  OlA.   7.7  INCHES.  HEIBULL  PARAMETERS  A*   .0.  8=- 


1 

0 

0 

0 

15 

6 

11 

3 

54 

32 

48 

27 

117 

77 

108 

70 

175 

123 

166 

116 

189 

136 

180 

132 

137 

100 

132 

98 

76 

56 

74 

55 

23 

17 

22 

17 

787 

547 

741 

518 

8.23. 

C-    4.60 

60 


30 


69 


I 

.0 

0 

0 

2 

.2 

3 

2 

3 

2 

3 

2 

3 

I 

4 

.5 

13 

9 

13 

9 

13 

8 

12 

7 

8 

1.6 

43 

31 

43 

31 

HZ 

29 

40 

27 

12 

3.2 

93 

67 

92 

67 

91 

65 

88 

63 

16 

9.6 

169 

123 

168 

122 

166 

I2U 

161 

117 

16 

7.1 

219 

161 

218 

160 

215 

159 

210 

156 

IS 

8.2 

257 

190 

256 

189 

254 

188 

249 

186 

to 

6.6 

210 

157 

209 

157 

208 

156 

205 

154 

9 

4.0 

126 

95 

126 

95 

125 

95 

123 

94 

2 

1.9 

60 

45 

60 

45 

60 

45 

59 

44 



















91 

39.0 

1193 

860 

1188 

8T7 

1177 

867 

1150 

849 

MEAN 

DIA.      8.9 

INCHES. 

UEI8ULL 

PARAMETERS 

A*       .0. 

8-      9.41 

C-   4.71 

4 

1 

.1 

3 

2 

3 

2 

3 

2 

3 

2 

9 

3 

.4 

14 

10 

14 

10 

14 

to 

14 

10 

6 

5 

1.0 

33 

26 

33 

26 

33 

26 

33 

25 

7 

7 

1.9 

63 

49 

63 

49 

63 

49 

62 

48 

8 

10 

3.5 

119 

91 

119 

91 

118 

91 

117 

90 

9 

13 

9.7 

195 

150 

195 

150 

195 

149 

194 

148 

10 

14 

7.6 

260 

199 

260 

199 

259 

198 

257 

197 

II 

13 

8.8 

292 

224 

292 

224 

291 

223 

289 

222 

12 

10 

7.8 

267 

204 

267 

204 

266 

204 

^  2C5 

204 

13 

6 

9.5 

188 

143 

188 

143 

188 

143 

187 

144 

14 

3 

3.2 

109 

84 

109 

84 

109 

84 

108 

83 

15 

' 

1.2 

41 

32 

41 

32 

41 

32 

41 

32 

86     46.6      1584    1214      1584    I2I4       1580    1211 
MEAN  OlA.  10.0  INCHES.  HEI8ULL  PARAMETERS  A-   .0.  B»  10.59.  C-  4.56 


1570 


1205 


28 


Av. 
dom. 

D.b.h. 

Stems 
per 

Basal 
area 

All  trees, 
total  stem 

4 -inch  class  and  greater  to  o.b.  tops  of — 

Age 

2  inches 

3  inches 

4  inches 

ht. 

acre 

O.  b. 

lb. 

Ob. 

I.  b. 

O.b. 

i.b.    1 

O.b. 

I.  b. 

35 

Ft 

TJ 

In 

No. 
I 

Ft  2 

.1 

Vf  "i 

3 

2 

3 

—  —  —  r  I 
2 

3 

2 

3 

2 

5 

2 

.3 

10 

8 

10 

8 

10 

8 

10 

8 

6 

3 

.6 

as 

17 

22 

17 

22 

17 

22 

17 

7 

5 

l.H 

50 

40 

50 

40 

50 

40 

50 

40 

8 

7 

2.5 

92 

72 

92 

72 

92 

72 

92 

72 

9 

9 

H.l 

1H9 

118 

149 

118 

149 

117 

148 

116 

10 

to 

9.6 

203 

161 

203 

161 

203 

161 

203 

161 

tl 

II 

T.H 

271 

213 

271 

213 

271 

213 

271 

213 

12 

It 

8.8 

323 

254 

323 

254 

323 

254 

323 

254 

13 

9 

8.5 

309 

243 

309 

243 

309 

243 

309 

243 

IH 

7 

7.6 

280 

220 

280 

220 

280 

220 

280 

220 

J5 

H 

5.0 

183 

144 

183 

144 

183 

144 

183 

144 

16 

2 

2.8 

104 

81 

104 

81 

104 

81 

104 

81 

17 

1 

t.6 

59 

47 

59 

47 

59 

47 

59 

47 

82 

56.2 

2058 

1620 

2058 

1620 

2058 

1619 

2057 

1618 

MEAN   OIA.     11  .a 

INChCS.    WEIBULL 

'ARAMETERS 

A=       .0. 

8'    11.91 

.    C«   4.29 

40 

8H 

H 

1 

.1 

3 

2 

3 

2 

3 

2 

3 

2 

5 

1 

.1 

6 

4 

6 

4 

6 

4 

6 

4 

S 

2 

.t 

15 

12 

15 

12 

15 

12 

15 

12 

7 

3 

.8 

31 

25 

31 

25 

31 

25 

31 

25 

8 

H 

l.H 

54 

43 

54 

43 

54 

43 

54 

43 

9 

6 

2.7 

104 

83 

104 

83 

104 

83 

104 

83 

10 

7 

3.8 

148 

119 

148 

119 

148 

119 

148 

119 

II 

8 

5.3 

205 

165 

205 

165 

205 

165 

205 

165 

13 

9 

7.1 

275 

220 

275 

220 

275 

220 

275 

220 

13 

10 

9.3 

358 

287 

358 

287 

358 

287 

358 

287 

m 

8 

8.6 

333 

267 

333 

267 

333 

267 

333 

267 

15 

7 

8.6 

334 

269 

334 

269 

334 

269 

334 

269 

16 

5 

7.0 

272 

218 

211 

218 

272 

218 

272 

218 

17 

4 

6.3 

245 

197 

245 

197 

245 

197 

245 

197 

18 

S 

3.6 

137 

no 

137 

110 

137 

no 

137 

no 

19 

1 

2.0 

76 

62 

76 

62 

76 

52 

76 

62 

20 

1 

S.3 

85 

66 

85 

68 

85 

68 

85 

68 

79 

69.3 

2681 

2151 

2681 

2151 

2681 

2151 

2681 

2151 

MEAN  OIA.    12.7 

INCHES.    WEI  BULL 

=ARAMETERS 

A-       .0. 

B=    13.47 

.    C-    3.98 

29 


SI  60 

200    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

Lb. 

Ob. 

I.  b. 

Ob.      lb. 

Ob. 

I.  b. 

Yts     Ft       In 


No. 


Ft  2 


Ft  3 


15 


35 


1 

3 

.0 

2 

12 

.3 

3 

26 

1.3 

4 

39 

3.H 

5 

"♦3 

5.8 

6 

38 

7.t 

7 

2«t 

6.4 

8 

11 

3.8 

9 

0 

3 

I 

1.3 
.5 

200  30.2 

MEAN  OIA.      5.3 


0 

0 

0 

0 

0 

0 

33 

7 

102 

57 

161 

103 

154 

105 

98 

70 

36 

25 

15 

It 

31 

6 

99 

54 

157 

100 

151 

103 

96 

69 

35 

25 

15 

11 

599  378  584  368 

INCHES.    WEIBULL    PARAMETERS   A- 


0.    8- 


25 

4 

15 

0 

91 

49 

76 

37 

148 

95 

130 

83 

144 

99 

130 

91 

93 

67 

85 

62 

34 

24 

31 

23 

14 

11 

13 

10 

549 

349 

480 

306 

5.56, 

C-    3.23 

20 


49 


2  2 

3  7 
H  15 
9  26 

6  36 

7  39 

8  33 

9  20 
10  9 
It  3 


.0 

.3 

1.3 

3.5 

7.0 

10.4 
11.5 
8.8 
4.9 
2.0 


0 

0 

0 

0 

14 

3 

67 

37 

163 

107 

268 

185 

316 

225 

253 

183 

145 

107 

60 

44 

190  49.8  1286  891 

MEAN  OIA.      6.9    INCHES.    WEIBULL   PARAMETERS   A 


13 

3 

to 

2 

5 

0 

65 

35 

59 

30 

49 

2t 

160 

104 

152 

98 

137 

85 

264 

182 

255 

176 

238 

163 

313 

223 

304 

217 

288 

207 

251 

182 

245 

179 

234 

174 

144 

106 

141 

105 

136 

102 

60 

44 

58 

44 

56 

43 

270 

879 

1224 

851 

1143 

795 

ETER5 

.   A-       .0. 

B»      7.37. 

C-    3.99 

60 


30 


69 


2 

1 

.0 

0 

0 

3 

3 

.1 

2 

0 

H 

7 

.6 

13 

7 

12 

7 

11 

6 

9 

H 

5 

14 

1.9 

48 

33 

47 

32 

45 

30 

42 

27 

6 

22 

•».«♦ 

121 

86 

120 

85 

116 

81 

103 

75 

7 

29 

7.8 

228 

165 

226 

164 

ZB2 

160 

213 

153 

B 

34 

12.0 

361 

265 

359 

263 

353 

259 

343 

251 

9 

29 

12.9 

399 

295 

397 

294 

392 

290 

382 

234 

10 

21 

11.5 

362 

269 

360 

268 

357 

266 

349 

262 

II 

II 

7.3 

232 

173 

231 

173 

229 

172 

225 

170 

12 

4 

3.2 

101 

76 

lOI 

76 

100 

76 

99 

75 

13 

1 

.9 

30 

22 

30 

BB 

30 

as 

29 

23 

176 

62.7 

1897 

1391 

1883 

1384 

1855 

1362 

1800 

I32H 

rCAN 

DIA.      8.1 

INChCS. 

WEIBULL 

PARAMETERS 

A-      .0 

8"      8.58 

.    C-    4.17 

2 

I 

.0 

1 

I 

3 

2 

.1 

3 

2 

4 

4 

.3 

12 

9 

12 

9 

12 

9 

11 

8 

5 

8 

1.1 

37 

28 

37 

28 

36 

28 

35 

27 

6 

13 

2.6 

86 

65 

86 

65 

85 

64 

83 

62 

7 

19 

5.1 

170 

130 

170 

129 

168 

128 

166 

126 

8 

24 

8.4 

282 

215 

281 

214    > 

279 

213 

276 

210 

9 

25 

11.0 

372 

283 

371 

282 

369 

281 

365 

278 

10 

24 

13. I 

441 

336 

440 

336 

438 

334 

434 

332 

11 

19 

12.5 

422 

322 

421 

322 

419 

320 

416 

318 

12 

13 

10.2 

343 

262 

343 

262 

342 

261 

340 

260 

13 

7 

6.5 

217 

165 

217 

165 

216 

165 

215 

165 

14 

3 

3.2 

108 

83 

108 

83 

108 

83 

107 

82 

15 

1 

1.2 

41 

32 

41 

32 

41 

32 

41 

32 

163 

75.3 

2535 

1933 

2527 

1927 

2513 

1918 

2489 

1900 

MEAN 

DIA.      9.2 

INCHES,    WEIBULL 

PARAMETERS 

A-       .0. 

B-      9.78. 

C-   4.11 

30 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4 -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob 

lb. 

O.b. 

I.  b. 

O.  b.      I.  b. 

O.b.      lb. 

Yrs     Ft       In       No. 


Ft  2 


Ft  3 


77 


3 

1 

.0 

H 

3 

.3 

9 

9 

.7 

6 

8 

1.6 

7 

12 

3.2 

8 

16 

9.6 

9 

19 

8.9 

10 

22 

12.1 

II 

20 

13. H 

IZ 

17 

13.9 

11 

13 

12.1 

IH 

9 

9.7 

15 

9 

6.2 

16 

2 

2.8 

17 

1 

1.6 

2 

1 

10 

8 

25 

19 

58 

46 

117 

92 

205 

161 

307 

241 

HHO 

3»*4 

H83 

379 

H90 

383 

•♦39 

3HH 

353 

276 

225 

177 

102 

80 

58 

te 

10  8 

25  19 

58  H6 

117  92 

205  161 

307  2m 

4H0  3H4 

H83  379 

490  383 

"♦39  3H4 

353  276 

225  177 

102  80 

58  H6 


10 

8 

25 

19 

97 

46 

117 

92 

204 

160 

306 

241 

439 

343 

482 

379 

489 

383 

439 

343 

353 

276 

225 

177 

102 

80 

58 

46 

10 

7 

25 

19 

56 

45 

116 

91 

203 

159 

305 

240 

438 

342 

481 

378 

487 

.382 

438 

342 

352 

275 

224 

176 

102 

80 

58 

46 

193  91.9  3314        2597  3312        2596 

MEAN   OIA.     10.5    INCHES.    WEIBULL    PARAMETERS    A=       .0. 


3306        2593  3295 

8-    11.12.    C«    3.93 


2582 


40 


84 


3 

1 

.0 

4 

2 

.2 

9 

3 

.4 

6 

9 

l.O 

7 

8 

2.1 

8 

10 

3.5 

9 

12 

9.3 

10 

19 

8.2 

II 

16 

10.5 

13 

16 

12.5 

13 

15 

13.8 

IH 

13 

13.9 

IS 

10 

12.2 

16 

7 

9.8 

17 

5 

7.9 

18 

3 

9.3 

19 

2 

3.9 

20 

I 

2.2 

2 

1 

7 

5 

16 

12 

37 

30 

81 

65 

133 

107 

202 

162 

312 

249 

402 

322 

479 

384 

528 

421 

530 

424 

468 

374 

373 

298 

301 

240 

202 

162 

150 

120 

84 

67 

7 

5 

16 

12 

37 

30 

81 

65 

133 

107 

202 

162 

312 

249 

402 

322 

479 

384 

528 

421 

530 

424 

468 

374 

373 

298 

301 

240 

202 

162 

150 

120 

84 

67 

7 

5 

16 

12 

37 

30 

81 

65 

133 

107 

202 

162 

312 

249 

402 

322 

479 

383 

527 

421 

530 

424 

468 

374 

373 

298 

301 

240 

202 

162 

150 

120 

84 

67 

7  9 

16  12 

37  29 

81  64 

132  106 

201  161 
311  249 
401  321 
478  382 

526  421 

529  423 

467  374 

372  ?98 

300  240 

202  161 
150  120 

84  67 


144  112.7  4307        3443  4305        3442  4304         3441  4294 

MEAN  OIA.     12.0    INCHES.    WEIBULL    PARAMETERS   A=       .0.    8=    12.71.    C-    3.70 


3433 


31 


SI  60 

300  trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

Lb. 

Ob. 

I.  b. 

Ob.  1  lb 

Ob. 

I.  b. 

Yrs     Ft       In       No. 


15 


35 


1  9 

2  39 

3  52 

9  63 


e 

7 

s 

9 

to 


45 

2H 
10 

3 
t 


Ft  2 

.0 

.6 

2.5 

5.5 

8.5 

8.7 
6.3 
3.5 
1.3 
.5 


Ft  3 


0 

0 

0 

73 

166 


0 

0 

0 

29 

98 


69 
161 


26 
95 


200  131 

159  108 

91  63 

36  25 

15  II 


195  128 

156  106 

89  62 

35  25 

15  tl 


61 
1H9 

184 

86 
33 

It 


19 

87 

122 

103 

60 

2H 

II 


44 

6 

126 

73 

163 

109 

133 

95 

78 

57 

30 

23 

13 

10 

20 


49 


25 


60 


30 


69 


300     37.6 
MEAN  OlA.   4. 
1        .0 
6 
16 
31 
47 


.1 
.8 

2.7 
6.4 


740  465       720     453 
INCHES.  WEIBULL  PARAMCrCRS  A»   .0. 
0      0 
0      0 
0      0 
35      13        33      II 
131      79        127      75 


S  58 

7  S3 

a  39 

9  21 

10  8 

It  2 

282 


tl.4 
14.2 
13.7 
9.3 
4.4 
1.3 

64.4 


675 
5.03. 


27 

Its 


426 
C-  2. 


a 

67 


587 


373 


87 


277  185 

379  265 

384  275 

272  197 

131  97 

40  30 

1649  1141 


272 
373 
380 
269 
130 
40 


1624         1124 


MEAN   DIA.       6.5    INCHES.    WEIBULL   PARAMETERS   A- 


181  259  171 

261  380  253 

273  369  267 

196  263  193 

97  127             95 

30  39             30 

1562  1084 

.0.  8=      6.86.   C-   3.65 


t6 

0 

99 

50 

235 

152 

335 

236 

?»9 

256 

251 

187 

122 

93 

38 

29 

1445 


232  97.7  3268        2487  3251         2475  3227        2455  3178 

►CAN  OlA.      8.8    INCHES.    WEIBULL   PARAMETERS   A-      .0.    8-      9.33.    C-    3.88 


1003 


2 

2 

.0 

0 

0 

3 

7 

.3 

4 

1 

H 

15 

1.3 

28 

17 

27 

16 

25 

14 

20 

9 

9 

26 

3.5 

90 

62 

88 

60 

84 

57 

76 

49 

6 

37 

7.3 

203 

144 

200 

142 

194 

136 

182 

126 

7 

45 

12.0 

353 

256 

350 

253 

342 

248 

327 

236 

a 

46 

16.0 

487 

357 

484 

355 

475 

349 

459 

337 

9 

37 

16.3 

506 

374 

503 

372 

496 

368 

482 

359 

10 

24 

13. 1 

411 

307 

409 

306 

404 

303 

395 

297 

It 

It 

7.2 

231 

172 

230 

172 

227 

170 

222 

168 

12 

4 

3.1 

101 

76 

tot 

76 

too 

75 

98 

74 

13 

1 

.9 

30 

22 

30 

22 

29 

22 

28 

22 

255 

81.2 

2444 

J  788 

2422 

1774 

2376 

1742 

2289 

1677 

fCAN 

OlA.      7.6 

INCHES. 

WEIBULL 

PARAMETERS 

A*      .0. 

8-      8.11 

.    C-    3.89 

2 

t 

.0 

1 

1 

3 

4 

.2 

7 

5 

H 

a 

.7 

24 

18 

24 

19 

23 

17 

21 

15 

9 

19 

2.0 

68 

51 

67 

51 

66 

49 

63 

47 

6 

23 

4.9 

150 

115 

149 

114 

147 

112 

-  142 

107 

7 

30 

8.0 

267 

203 

266 

202 

262 

199 

256 

194 

8 

35 

12.2 

407 

309 

405 

308 

402 

305 

394 

299 

9 

36 

15.8 

529 

403 

528 

402 

524 

399 

517 

393 

10 

32 

17.4 

981 

442 

580 

441 

576 

439 

569 

434 

It 

23 

19.1 

506 

385 

505 

384 

502 

382 

497 

379 

13 

14 

tl.O 

366 

279 

365 

279 

354 

278 

361 

276 

13 

7 

6.4 

215 

163 

215 

163 

214 

163 

212 

162 

14 

3 

3.2 

107 

82 

107 

82 

107 

82 

105 

81 

15 

1 

1.2 

40 

31 

40 

31 

40 

31 

40 

31 

2418 


32 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 

area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

I.  b. 

O.b. 

lb. 

O.b. 

I.  b. 

Yra     Ft       In       No. 


Ft  2 


Ft  3 


35 


2 

I 

.0 

3 

2 

.! 

H 

5 

.H 

5 

9 

1.2 

6 

l^t 

2.7 

7 

19 

5.1 

8 

2H 

a.<t 

9 

27 

11.9 

to 

28 

15.2 

11 

26 

17.1 

IS 

22 

17.3 

13 

16 

1H.7 

IH 

10 

10.7 

15 

6 

7.H 

16 

3 

H.S 

17 

1 

1.6 

i  1 

3  2 

16  12 

44  35 

99  77 

182  143 

302  235 

429  335 

549  430 

517  482 

622  486 

530  414 

385  300 

264  207 

150  117 

57  45 


16 

12 

44 

35 

99 

77 

182 

143 

301 

235 

428 

334 

548 

429 

616 

481 

621 

485 

530 

414 

385 

300 

264 

207 

150 

117 

57 

45 

16 

12 

43 

34 

98 

76 

180 

141 

299 

234 

426 

332 

546 

427 

614 

480 

619 

484 

528 

413 

384 

300 

264 

207 

150 

117 

57 

45 

15 

11 

42 

32 

96 

74 

178 

139 

295 

231 

422 

329 

542 

424 

611 

477 

616 

482 

525 

412 

382 

299 

263 

206 

150 

118 

56 

44 

213     1 18.0      4250    3322      424  1    3314 
MEAN  DIA.  10.1  INCHES.  WEIBULL  PARAMETERS  A=-   .0. 


4224    3302      4194 
8=  10.70.  C=  3.74 


3278 


40 


84 


2 

1 

.0 

1 

t 

3 

2 

.1 

3 

2 

4 

3 

.3 

10 

8 

10 

8 

10 

8 

9 

7 

5 

6 

.8 

32 

25 

32 

25 

31 

24 

29 

23 

6 

9 

1.8 

68 

54 

68 

54 

66 

53 

64 

51 

7 

12 

3.2 

122 

97 

122 

97 

120 

96 

118 

94 

8 

15 

5.2 

199 

159 

199 

158 

197 

157 

195 

155 

9 

19 

8.4 

319 

254 

318 

253 

316 

£52 

313 

249 

10 

21 

11.4 

435 

346 

434 

345 

433 

344 

430 

342 

11 

19 

12.5 

475 

380 

475 

380 

474 

378 

471 

376 

12 

35 

17.3 

656 

523 

655 

522 

654 

521 

651 

518 

13 

20 

18.4 

700 

558 

699 

558 

697 

557 

694 

555 

14 

16 

17.  1 

650 

518 

650 

518 

548 

517 

646 

515 

15 

13 

15.9 

606 

483 

606 

483 

605 

482 

603 

481 

16 

9 

12.6 

477 

380 

477 

380 

475 

380 

475 

379 

17 

6 

9.5 

359 

285 

359 

286 

358 

286 

357 

286 

18 

3 

5.3 

202 

160 

202 

160 

202 

160 

201 

161 

19 

2 

3.9 

150 

119 

150 

119 

150 

119 

149 

120 

20 

1 

2.S 

83 

56 

83 

55 

83 

66 

82 

66 

199  145.0  5548         4419  5539         44  12 

fEAN   01  A.     I  1. 6    INCHES.    WE  I  BULL    PARAMETERS   A-       .0. 


5520         4400  5487 

8-    12.29.    C-    3.55 


4  378 


33 


SI  60 

400    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o. 

b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

I.b. 

Ob.   I.b. 

Ob. 

I.b. 

Yra 

Ft 

In 

No. 

Ft  2 

15 

35 

I 
2 

20 

.52 

.t 
I.I 

3 

eo 

3.9 

H 

88 

7.6 

5 

7b 

lO.I 

6 

HS 

9.3 

7 

2H 

6.3 

8 

9 

3.1 

9 

3 

1.3 

to 

1 

.5 

FtS 


0 

0 

0 

0 

IH 

0 

115 

57 

209 

129 

220 

1H6 

161 

no 

83 

58 

36 

25 

IS 

10 

110 

53 

203 

125 

215 

143 

158 

108 

81 

57 

35 

25 

IS 

10 

400  43.4  953  535  817  521 

MEAN  DIA.      4.5    INCHES.    HEIBULL   PARAMETERS  A« 


0.    B" 


99 

44 

77 

27 

190 

116 

163 

97 

204 

136 

181 

122 

150 

104 

135 

96 

78 

55 

70 

51 

34 

24 

31 

23 

14 

10 

13 

ID 

769 

489 

670 

426 

4.64, 

C-  2.61 

20 


49 


1 

2 

.0 

2 

11 

.2 

3 

28 

1.4 

H 

50 

4.4 

S 

68 

9.3 

6 

77 

15.1 

7 

64 

17.1 

a 

42 

14.7 

9 

21 

9.3 

to 

7 

3.8 

u 

2 

1.3 

0 

0 

0 

0 

1 

0 

65 

29 

199 

123 

378 

256 

465 

327 

419 

301 

274 

199 

115 

85 

40 

30 

372.  76.6  1956        1350 

rCAN  OIA.      6.1    INChCS.    WEIBULL   PARA^tTERS  A- 


61 

25 

52 

17 

9* 

0 

193 

118 

180 

IDS 

153 

83 

T7I 

251 

354 

238 

320 

213 

458 

323 

442 

312 

410 

292 

414 

298 

402 

292 

378 

280 

271 

198 

264 

195 

251 

190 

114 

85 

112 

9* 

107 

82 

40 

30 

39 

30 

38 

29 

922 

1328 

1845 

12m 

1691 

.  1169 

ETERS 

A-   .0. 

B-  6.51 

.  C-  3.42 

60 


1 

i 

.0 

0 

0 

2 

4 

.1 

0 

0 

3 

12 

.6 

7 

2 

4 

24 

2.1 

46 

28 

44 

26 

40 

22 

31 

14 

S 

39 

5.3 

138 

95 

135 

92 

128 

86 

114 

74 

6 

53 

10.4 

293 

209 

289 

206 

279 

197 

260 

181 

7 

59 

15.8 

466 

339 

461 

335 

450 

326 

429 

309 

8 

55 

19.2 

385 

430 

580 

427 

569 

419 

548 

404 

9 

42 

18.5 

576 

428 

572 

426 

564 

420 

S47 

409 

10 

25 

13.6 

430 

320 

428 

319 

422 

315 

411 

309 

11 

11 

7.3 

231 

173 

230 

172 

227 

171 

222 

169 

12 

H 

3.1 

101 

76 

101 

76 

100 

76 

98 

75 

13 

1 

.9 

30 

22 

30 

22 

29 

22 

28 

22 













330 

96.9 

2903 

2122 

2870 

2101 

2808 

2054 

2668 

1966 

tCAN 

OIA.   7.3 

INCfCS, 

UEIBULL 

PARAMETERS 

A-   .0. 

8-   7.78 

.  C-  3.69 

34 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

I.  b. 

Ob. 

I.  b. 

O.b. 

lb. 

O.b. 

I.  b. 

Yra 

30 

Ft 

69 

In 

2 

No. 

3 

Ft  2 
.0 

I 

1 

3 

6 

.3 

to 

7 

4 

13 

t.l 

36 

28 

5 

22 

3.0 

98 

7H 

6 

32 

6.2 

207 

156 

7 

m 

10.9 

361 

27H 

8 

HS 

15.6 

519 

394 

9 

ts 

19.7 

658 

H99 

to 

37 

20.0 

668 

507 

II 

26 

17.0 

568 

•♦31 

12 

15 

11.7 

390 

297 

13 

7 

e.H 

21H 

162 

m 

3 

3.2 

106 

81 

15 

1 

1.2 

HO 

31 

Ft  3 


35 

27 

97 

73 

205 

155 

359 

272 

517 

392 

655 

H97 

666 

506 

566 

H30 

389 

296 

2t>« 

162 

106 

81 

HO 

31 

3H 

25 

9H 

71 

201 

151 

353 

268 

511 

387 

6H9 

H92 

660 

502 

563 

H28 

387 

295 

212 

162 

106 

81 

HO 

31 

31 

22 

88 

66 

192 

IH5 

3H3 

259 

H99 

377 

636 

H83 

650 

H95 

556 

H2H 

383 

292 

210 

161 

105 

80 

HO 

30 

295  116.H  3876        29H2  38H9        2922  3810        2893 

MEAN  OlA.      8.5    INCHES.    WEIBULL    PARAMETERS  A-       .0.    8-      9.03.    C-    3.72 


3733        2834 


35 


77 


HO 


2 

1 

.0 

I 

1 

3 

H 

.2 

7 

6 

H 

7 

.6 

22 

17 

22 

17 

21 

18 

19 

15 

9 

13 

1.8 

6H 

50 

63 

H9 

61 

H8 

58 

H5 

S 

19 

3.7 

13H 

lOH 

133 

103 

131 

101 

126 

97 

7 

26 

6.9 

2He 

19H 

2H7 

193 

2HH 

190 

239 

185 

8 

31 

10.8 

387 

303 

386 

302 

382 

299 

375 

293 

9 

35 

15. H 

553 

H31 

551 

H30 

5H8 

H27 

5H0 

H21 

10 

35 

19.0 

683 

533 

681 

532 

677 

529 

669 

523 

11 

31 

20. H 

731 

571 

730 

570 

726 

568 

720 

563 

12 

25 

19.6 

702 

5H8 

701 

5H7 

698 

5H5 

693 

5HI 

13 

18 

16.5 

59H 

H63 

593 

H62 

591 

H61 

587 

H59 

IH 

11 

11.7 

H21 

328 

H20 

328 

HI9 

327 

HI7 

326 

IS 

6 

7.3 

263 

205 

263 

205 

262 

205 

261 

20H 

16 

3 

H.2 

1H9 

116 

IH9 

116 

IH9 

116 

1H9 

116 

17 

1 

1.6 

96 

HH 

56 

HH 

56 

HH 

56 

HH 

266 

139.8 

5015 

391H 

4995 

3898 

H965 

3876 

H910 

3832 

MEAN 

OIA.   9.8 

iNC«:s. 

HEIBDLL 

PARAMETERS 

A'   .0, 

B"  10. HI. 

C-  3.62 

2 

1 

.0 

1 

I 

3 

2 

.1 

3 

2 

■» 

9 

.H 

17 

13 

17 

13 

16 

12 

IH 

11 

9 

8 

l.t 

H2 

32 

HI 

32 

HO 

31 

37 

29 

6 

12 

2.H 

90 

71 

89 

70 

87 

68 

83 

65 

7 

16 

H.3 

162 

130 

161 

129 

159 

126 

15H 

121 

8 

20 

7.0 

266 

211 

265 

210 

261 

207 

255 

201 

9 

2H 

10.6 

H03 

321 

HOI 

320 

398 

316 

390 

310 

10 

26 

IH.2 

538 

H29 

535 

H2e 

533 

H2H 

525 

H17 

11 

26 

t'7.2 

652 

519 

650 

918 

6H7 

5IH 

639 

508 

12 

26 

20.5 

776 

617 

77H 

616 

770 

613 

762 

607 

13 

23 

21.3 

805 

6Ht 

eoH 

6H0 

800 

638 

793 

633 

IH 

19 

20. H 

771 

6tH 

770 

613 

767 

611 

762 

607 

19 

IH 

17.2 

652 

520 

651 

519 

6H9 

518 

6H6 

515 

16 

10 

IH.O 

530 

H21 

529 

H2I 

528 

H2I 

525 

H20 

17 

9.5 

359 

286 

359 

285 

358 

285 

356 

28H 

18 

5.3 

201 

160 

201 

160 

200 

160 

199 

160 

19 

3.9 

150 

119 

150 

119 

150 

119 

1H9 

119 

20 

2.2 

S3 

66 

83 

66 

83 

66 

82 

65 

















2HH 

171.7 

6501 

5173 

6H8I 

5160 

6HH6 

5129 

6371 

5072 

MEAN 

OIA.  II. H 

INCHES. 

WEIBULL 

PARAMETERS 

A-   .0 

B-  12.03 

,  C-  3.H6 

35 


SI  60 

500  trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o. 

b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

I.  b. 

Ob. 

lb. 

Ob. 

I.  b. 

Yrs 

IS 

Ft 

35 

In 

J 

Nn 

Ft  2 

Ft  3 

37 

0 

0 

2 

79 

1.7 

0 

0 

3 

loe 

5.3 

5« 

0 

•» 

108 

9.4 

156 

84 

150 

80 

IJ7 

69 

110 

49 

5 

83 

It.? 

242 

154 

235 

150 

221 

139 

193 

119 

6 

50 

9.8 

235 

159 

230 

155 

218 

147 

195 

131 

7 

23 

6.1 

156 

109 

153 

107 

146 

102 

133 

93 

8 

9 

3.1 

83 

58 

82 

57 

7B 

55 

71 

51 

9 

B 

.9 

2H 

17 

24 

17 

23 

16 

21 

15 

JO 

1 

.5 

15 

10 

15 

10 

14 

10 

13 

10 



















soo 

HB.e 

945 

591 

890 

576 

837 

538 

736 

468 

MEAN 

OtA.      H.2 

INCHES. 

WE  I  BULL 

PARAMETERS 

A- 

0.   8= 

4.34. 

C-  2.42 

20 


49 


1 

5 

.0 

0 

0 

2 

19 

.4 

0 

0 

3 

42 

2.1 

6 

0 

H 

70 

6.1 

99 

48 

93 

43 

80 

31 

55 

7 

9 

89 

12.1 

269 

170 

261 

164 

243 

148 

207 

118 

6 

89 

17.5 

445 

304 

436 

298 

415 

283 

375 

254 

7 

72 

19.2 

528 

374 

520 

369 

501 

357 

465 

334 

8 

44 

15.4 

442 

318 

436 

315 

483 

308 

397 

295 

9 

21 

9.3 

275 

201 

278 

200 

265 

196 

251 

190 

10 

7 

3.8 

lis 

85 

114 

84 

111 

83 

106 

81 

tl 

2 

1.3 

40 

30 

40 

30 

39 

30 

Tl 

29 

80 


460     87.2      2219    1530      2172    1503      2077    1436 
MEAN  DIA.   5.9  INCHES.  UEIBULL  PARAMETERS  A'   .0,  8=   6.23.  C-  3.24 


1893 


1308 


1 

1 

.0 

0 

0 

2 

7 

.2 

0 

0 

3 

18 

.9 

12 

4 

H 

7» 

3.0 

65 

41 

62 

38 

57 

32 

45 

20 

9 

52 

7.1 

185 

128 

181 

124 

171 

115 

152 

97 

6 

67 

13.1 

372 

265 

366 

260 

353 

249 

328 

228 

7 

72 

19.2 

570 

415 

564 

410 

548 

399 

519 

376 

8 

63 

21.9 

670 

494 

564 

490 

651 

480 

524 

462 

9 

45 

19.8 

618 

459 

614 

455 

603 

450 

583 

437 

10 

26 

14.1 

446 

333 

443 

332 

437 

328 

425 

321 

11 

tl 

7.2 

231 

173 

230 

172 

227 

171 

221 

168 

12 

4 

3.1 

101 

75 

101 

75 

99 

75 

97 

74 

13 

1 

.9 

30 

ez 

30 

22 

29 

22 

28 

22 





— 













401 

110. 5 

3300 

2409 

3255 

2379 

3175 

2321 

3022 

2205 

MEAN 

OtA.      7.1 

INCHES. 

HEieULL 

PARAMETERS 

A»      .0. 

8-      7.53 

.   C-    3.54 

36 


Age 


Av. 

dom 

ht. 


D.b.h 


Stems 
per 
acre 


Basal 
area 


All  trees, 
total  stem 


Ob. 


Lb. 


4  -inch  class  and  greater  to  o.b.  tops  of — 


2  inches 


Ob. 


I.  b. 


3  inches 


O.b. 


lb. 


4  inches 


O.  b.      I.  b 


Yrt     Ft       In 

30          69             1 

No. 

t 

Ft  2 
.0 

Pt  9 

0 

0 

—  —  —  r 

2 

3 

.1 

2 

1 

3 

9 

.H 

IH 

10 

H 

17 

1.5 

H8 

36 

H7 

35 

H5 

33 

HO 

28 

3 

29 

H.O 

130 

98 

128 

96 

124 

92 

115 

84 

6 

HI 

8.1 

266 

201 

263 

199 

257 

193 

2HH 

182 

7 

51 

13.6 

H52 

3H2 

HH9 

339 

HHl 

332 

H25 

319 

8 

55 

19.2 

637 

484 

633 

481 

625 

H7H 

608 

H60 

9 

51 

iS.6 

750 

569 

746 

566 

738 

560 

721 

548 

10 

HI 

22. H 

7H5 

566 

7H2 

56H 

735 

559 

721 

550 

11 

28 

18.5 

616 

468 

6IH 

H67 

609 

H6H 

600 

H58 

12 

15 

11.8 

393 

298 

392 

297 

389 

296 

384 

293 

13 

7 

6.5 

215 

164 

2tH 

I6H 

213 

163 

211 

161 

IH 

2 

2.1 

71 

55 

71 

55 

71 

55 

70 

5H 

15 

1 

1.2 

HI 

31 

HI 

31 

HI 

31 

HI 

31 

351 

131.9 

H380 

3323 

H340 

3294 

H288 

3252 

HI80 

3168 

MEAN 

DIA.      ni 

INrHES,    UEIBIBL 

PARAMf TERS 

A-       .0. 

R=      9,80 

e-    3.60 

35          77            2 

2 

.0 

1 

1 

3 

5 

.2 

8 

7 

4 

10 

.9 

31 

24 

31 

2? 

29 

23 

27 

19 

5 

16 

2.2 

79 

6! 

78 

60 

75 

58 

70 

53 

6 

2H 

H.7 

169 

132 

168 

131 

16H 

127 

157 

120 

7 

32 

8.6 

307 

238 

305 

236 

300 

232 

290 

22H 

8 

38 

13.3 

H7H 

370 

H72 

368 

H66 

363 

H56 

353 

9 

H2 

18.6 

66H 

517 

661 

515 

655 

510 

6H3 

500 

10 

HO 

21.8 

781 

608 

779 

606 

773 

602 

761 

593 

It 

33 

23.1 

826 

645 

82H 

643 

818 

640 

808 

632 

12 

28 

22.0 

787 

614 

785 

613 

781 

610 

772 

604 

13 

19 

17.5 

627 

489 

626 

H83 

623 

486 

617 

483 

m 

11 

11.8 

H21 

328 

H20 

328 

HI8 

327 

HI5 

325 

15 

6 

7.H 

263 

205 

263 

205 

262 

205 

260 

205 

16 

3 

H.2 

150 

116 

150 

116 

150 

116 

IH9 

116 

17 

1 

1.6 

56 

HH 

56 

HH 

56 

HH 

56 

HH 

312 

157.8 

5644 

4399 

5618 

H376 

5570 

H342 

5Hei 

H271 

hCAN 

OIA        "l  R 

INCHr<;      UEIRIJLI 

PARAMETERS 

A-       .0. 

8=    10.21 

.    C-    3.53 

HO          84             2 

1 

.0 

1 

1 

3 

3 

.1 

6 

5 

H 

6 

.5 

20 

15 

20 

15 

18 

13 

16 

11 

5 

10 

l.H 

51 

HO 

50 

39 

H8 

37 

HH 

3H 

6 

IH 

2.7 

104 

82 

103 

81 

99 

78 

93 

72 

7 

19 

5.1 

191 

152 

189 

150 

186 

146 

178 

138 

8 

2H 

8.H 

316 

251 

314 

249 

308 

244 

297 

235 

9 

28 

12.3 

466 

371 

463 

369 

H57 

363 

445 

352 

10 

31 

16.9 

637 

507 

634 

50H 

627 

H99 

614 

H87 

tl 

32 

21,1 

796 

633 

793 

631 

786 

625 

773 

6IH 

12 

29 

2?. 7 

858 

682 

856 

680 

850 

675 

838 

666 

t3 

26 

23.9 

903 

718 

901 

716 

895 

713 

885 

705 

IH 

21 

22. H 

846 

673 

844 

S72 

8S0 

669 

831 

663 

15 

15 

18. H 

694 

551 

693 

550 

689 

548 

683 

5H5 

16 

10 

13.9 

526 

HI9 

525 

Hie 

523 

H17 

519 

H15 

17 

6 

9.H 

357 

283 

356 

283 

355 

283 

352 

282 

18 

H 

7.1 

266 

212 

266 

212 

265 

212 

264 

211 

19 

2 

3.9 

149 

118 

149 

1  18 

148 

118 

1H7 

118 

20 

1 

2.S 

83 

65 

83 

65 

83 

65 

82 

65 

282  192.5  7270        5777  7239        5752  7177        5705  7061         5613 

MEAN  OIA.     11.2    INCHES.    WElBUtL    PARAMETERS    A-       .0,    8-     11.84.    C-    3.39 


37 


SI  60 

600    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

I.  b. 

O.b. 

I.  b. 

O.b. 

I.  b. 

Yrs 


15 


Ft 

In 

No. 

Ft  2 

35 

1 

^3. 

.3 

2 

109 

2.4 

3 

136 

6.7 

4 

12H 

10.8 

5 

88 

12.0 

6 

50 

9.8 

7 

23 

6.1 

8 

8 

2.8 

9 

3 

.9 

10 

1 

.5 

Ft  3 


0  0 

0  0 

57  7 

192  109 

264  171 

239  162 

158  110 

75  53 

24  17 

15  II 


600  52.3  1024  640  946  617 

MEAN  OIA.      4.0    INCHES.    WEIBULL   P'RAhETERS  A=      .0,   B- 


186 

104 

258 

166 

234 

159 

195 

108 

7H 

52 

2H 

17 

t% 

11 

171 

92 

142 

69 

243 

155 

215 

134 

223 

151 

202 

135 

149 

104 

136 

95 

70 

50 

64 

45 

23 

16 

21 

15 

14 

10 

13 

9 

893 

578 

793 

502 

4.09. 

C-   2.26 

20 


49 


1 

7 

.0 

0 

0 

2 

27 

.6 

0 

0 

3 

58 

2.8 

14 

0 

4 

90 

7.8 

133 

69 

126 

63 

109 

47 

77 

17 

5 

108 

14.6 

334 

215 

324 

207 

302 

188 

258 

152 

6 

103 

20.1 

520 

358 

510 

351 

485 

333 

437 

298 

7 

78 

20.7 

574 

408 

565 

403 

544 

389 

503 

364 

8 

46 

16.0 

462 

334 

456 

331 

441 

323 

413 

308 

9 

20 

8.8 

262 

191 

259 

190 

252 

186 

238 

180 

10 

7 

3.8 

115 

85 

114 

84 

111 

83 

106 

81 

11 

2 

t.3 

41 

30 

41 

30 

39 

30 

37 

29 

546 

96.6 

2455 

1690 

2395 

1S59 

2283 

1579 

2069 

1429 

MEAN 

OIA.      5.7 

INCHES. 

WEIBULL 

PARAMETERS 

A=      .0. 

8'      6.01 

,   C-   3.1 

25 


60 


1 

2 

.0 

0 

0 

2 

10 

.2 

0 

0 

3 

24 

1.2 

17 

7 

4 

44 

3.8 

86 

55 

83 

52 

74 

43 

58 

27 

5 

66 

9.0 

238 

165 

232 

160 

219 

148 

193 

124 

6 

81 

15.9 

454 

325 

447 

319 

430 

305 

397 

277 

7 

82 

21.9 

B9t 

478 

646 

472 

628 

458 

593 

430 

8 

70 

24.4 

749 

553 

742 

548 

726 

537 

694 

515 

9 

48 

21.2 

663 

492 

658 

489 

646 

482 

622 

468 

10 

26 

14.2 

4«t9 

335 

446 

333 

439 

330 

426 

322 

It 

11 

7.3 

232 

174 

231 

173 

227 

172 

221 

169 

12 

3 

2.4 

■?s 

57 

76 

57 

75 

57 

73 

56 

13 

1 

.9 

30 

22 

30 

22 

29 

22 

28 

23 

468  122.5  3648        2663  3591        2625  3493        2554 

MEAN  OIA.      6.9    irOCS.   WEIBULL   PARAMETERS  A=      .0.    8-      7.34,    C-    3.43 


3305        2411 


38 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees. 

4 -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob 

lb. 

Ob. 

I.b. 

Ob. 

I.b. 

Ob. 

I.b. 

Yr« 

Ft 

In 

No. 

Ft  2 

30 

69 

I 
2 

I 

.0 
.1 

3 

II 

.5 

<♦ 

22 

1.9 

5 

36 

^.9 

6 

SO 

9.8 

7 

60 

16.0 

8 

62 

21.6 

9 

57 

25.1 

iO 

4»« 

23.9 

II 

29 

19.1 

12 

16 

12.5 

13 

7 

6.H 

m 

2 

2.1 

IS 

1 

1.2 

0 

2 

17 

61 

159 


0 
2 
12 

He 

120 


322  2M3 

529  HOO 

715  5^2 

83H  632 

796  604 

636  He2 

HIS  317 

215  163 

71  54 

m  31 


59 
156 


lie 


318  240 

524  396 

710  538 

829  629 

792  601 

63t  481 

417  316 

214  163 

71  5^ 

41  31 


Ft  3 


56 

150 


41 
112 


309  232 

513  387 

699  529 

818  621 

784  596 

623  477 

413  314 

213  162 

71  54 

41  31 


48 
138 


616 

407 

210 

70 

40 


3H 
100 


292  216 

492  369 

677  512 

797  605 

767  584 


471 

311 

161 

53 

31 


402  145.3 

MEAN  DIA.      8.1 


4816        3648  4765        3511 

INCHES.    WEIBUUL    PARAMETERS  A=       .0. 


4695        3556 
B-     8.63,   C-   3.52 


4554 


3447 


35 


77 


40 


84 


2 

2 

.0 

1 

I 

3 

6 

.3 

11 

8 

4 

12 

1.0 

37 

29 

36 

28 

34 

26 

29 

21 

S 

20 

2.7 

97 

76 

95 

74 

92 

71 

84 

63 

6 

29 

5.7 

202 

157 

200 

155 

194 

150 

184 

141 

7 

37 

9.8 

352 

274 

349 

271 

342 

265 

328 

253 

8 

44 

15.3 

546 

425 

54  3 

422 

535 

415 

519 

401 

9 

46 

20.2 

722 

563 

719 

560 

710 

552 

694 

538 

10 

45 

24.4 

872 

679 

868 

676 

860 

670 

844 

657 

11 

39 

25.6 

915 

712 

912 

710 

904 

704 

889 

694 

12 

30 

23.5 

838 

652 

835 

650 

830 

647 

818 

640 

13 

20 

18.4 

655 

510 

653 

509 

650 

507 

642 

502 

14 

12 

12.8 

456 

355 

455 

355 

453 

353 

448 

351 

15 

6 

7.3 

261 

203 

261 

203 

260 

203 

258 

202 

16 

3 

4.2 

149 

115 

149 

115 

148 

115 

147 

115 

17 

1 

1.6 

56 

44 

56 

44 

56 

44 

56 

43 

352 

172.8 

6170 

4803 

6131 

4772 

6068 

4722 

5940 

4621 

MEAN 

DIA.   9.5 

INCHES.  WEI  BULL 

PARAMETERS 

A.   .0. 

B»  10.05 

C=  3.47 

2 

1 

.0 

1 

1 

3 

4 

.2 

8 

6 

4 

7 

.6 

23 

18 

22 

17 

20 

15 

17 

11 

5 

12 

1.6 

61 

49 

60 

48 

56 

44 

50 

37 

6 

17 

3.3 

126 

100 

124 

98 

119 

93 

109 

84 

7 

22 

5.9 

221 

176 

219 

173 

213 

167 

201 

155 

8 

28 

9.7 

368 

292 

365 

289 

357 

281 

34  1 

267 

9 

32 

14.1 

532 

422 

528 

419 

519 

411 

502 

395 

10 

34 

18.5 

697 

554 

693 

551 

684 

543 

665 

527 

II 

33 

21.7 

819 

650 

815 

647 

806 

639 

787 

625 

12 

32 

25.1 

945 

751 

941 

748 

932 

741 

914 

727 

13 

28 

25.7 

970 

771 

967 

769 

959 

763 

945 

753 

14 

22 

23.5 

884 

702 

881 

700 

875 

697 

863 

689 

13 

16 

19.6 

738 

585 

736 

585 

732 

583 

724 

578 

16 

11 

15.3 

577 

459 

576 

458 

573 

456 

568 

453 

17 

7 

11.0 

415 

330 

414 

330 

412 

329 

408 

327 

18 

4 

7.0 

265 

211 

265 

211 

264 

211 

262 

210 

19 

2 

3.9 

148 

117 

148 

117 

147 

117 

146 

117 

20 

1 

2.2 

82 

65 

82 

65 

82 

65 

81 

65 

31 3>         209.0  7880        6260  7836        6225 

WAN  01  A.     1 1.1    INCHES.    WEIBULL    PARAMETERS  *•       .0. 


7750        6155  7583 

B-    11.71.    C-    3.35 


6021 


39 


SI  70 

100    trees  per  acre 


Av. 
dom. 

D.b.h 

Stems 
per 

Basal 
are3 

All  trees, 
total  stem 

4  -inch  class  and  greater  to  o. 

b. 

tops  of 

Age 

2  inches 

3  inches 

4  inches 

ht. 

acre 

O.  b. 

lb. 

Ob. 

I.  b. 

Ob. 

lb. 

Ob. 

I.  b. 

Yrs 

15 

Ft 

HI 

In 

2 

No. 

I 

Ft  2 
.0 

Pf  -i 

0 

0 

mm.     —     -~       r 

3 

3 

.1 

0 

0 

H 

9 

.7 

3 

0 

3 

0 

2 

0 

0 

0 

5 

15 

2.0 

30 

12 

29 

11 

ZB 

9 

21 

5 

6 

31 

H.l 

S3 

HB 

81 

H7 

78 

4H 

71 

38 

7 

23 

6.2 

IH5 

93 

143 

92 

139 

89 

131 

83 

8 

17  . 

5.9 

I5H 

103 

152 

102 

149 

100 

141 

96 

9 

9 

4.0 

109 

76 

108 

IB 

106 

74 

102 

72 

10 

3 

1.6 

46 

32 

46 

32 

45 

32 

44 

32 

100 

^^.a 

570 

364 

562 

360 

545 

y*e 

510 

326 

«:an  OIA.     6.7 

INCHES.    WEIBULL 

PARAMETERS 

*=      .0. 

B«      7.16 

.    C»    4. 

SI 

20 


57 


25 


70 


30 


81 


3 

1 

.0 

0 

b 

4 

3 

.3 

5 

2 

5 

2 

5 

2 

4 

1 

5 

6 

.8 

19 

12 

19 

12 

18 

11 

17 

10 

6 

11 

Z.S 

58 

39 

57 

39 

56 

37 

53 

35 

7 

16 

4.3 

123 

85 

122 

84 

120 

82 

117 

79 

S 

19 

6.7 

199 

140 

198 

139 

195 

137 

191 

133 

9 

19 

8.4 

259 

184 

258 

183 

256 

181 

251 

178 

10 

13 

7.1 

223 

160 

222 

159 

220 

158 

217 

155 

11 

S 

4.0 

126 

91 

126 

91 

125 

90 

124 

89 

12 

2 

1.6 

50 

37 

50 

37 

50 

37 

49 

36 

96 

35.3 

1062 

750 

1057 

746 

1046 

735 

1023 

716 

MEAN 

OIA.      8.2 

INCHES. 

WE  I  BULL 

PARAMETERS 

A-      .0. 

8-      8.72 

C-    4.89 

4 

I 

.1 

i 

2 

3 

2 

3 

2 

3 

2 

5 

3 

.4 

14 

10 

14 

10 

14 

10 

14 

10 

6 

6 

1.2 

41 

31 

41 

31 

41 

31 

40 

30 

7 

10 

2.6 

93 

70 

93 

70 

93 

70 

92 

69 

8 

14 

4.8 

169 

127 

169 

127 

169 

126 

168 

125 

9 

18 

7.8 

276 

206 

276 

206 

275 

205 

274 

205 

10 

16 

8.6 

303 

226 

303 

226 

303 

226 

302 

225 

It 

12 

7.8 

275- 

205 

275 

205 

275 

205 

274 

205 

12 

7 

5.4 

191 

143 

191 

143 

191 

143 

190 

142 

13 

3 

2.7 

95 

72 

95 

72 

95 

72 

96 

71 

14 

I 

l.l 

37 

28 

37 

28 

37 

28 

37 

28 

91 

42.4 

1497 

1120 

1497 

1120 

1495 

1119 

1490 

1112 

rCAN 

DIA.      9.2 

INCHES. 

WE18ULL 

PARAMETERS 

A»      .0. 

8-      9.82. 

C-   4.91 

4 

1 

.1 

4 

2 

4 

2 

4 

2 

4 

2 

5 

2 

.3 

11 

9 

11 

9 

11 

9 

11 

9 

6 

4 

.8 

32 

24 

32 

24 

32 

24 

32 

24 

7 

6 

1.6 

64 

50 

64 

50 

64 

50 

64 

50 

8 

9 

3.2 

125 

98 

125 

98 

125 

98 

125 

97 

9 

12 

5.4 

211 

164 

211 

164 

211 

164 

211 

164 

10 

16 

8.8 

348 

269 

348 

269 

348 

269 

347 

269 

:i 

13 

8.7 

342 

265 

342 

265 

342 

265 

342 

265 

12 

11 

8.8 

344 

267 

344 

267 

344 

267 

344 

257 

13 

7 

6.5 

257 

199 

257 

199 

257 

199 

257 

200 

14 

4 

4.3 

.170 

132 

170 

132 

170 

132 

170 

132 

15 

1 

1.2 

48 

38 

48 

38 

48 

38 

48 

38 



















86 

49.7 

1956 

1517 

1956 

1517 

1955 

1517 

1955 

1517 

MEAN 

~D1A.     10.3 

INCHES. 

WEIBULL 

PARAMETERS 

A-       .0 

8»    10.94 

.    C-    4.71 

40 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees. 

4 -inch  class  and  greater  to  o.b.  tops  of->- 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

I.  b. 

Ob. 

I.  b. 

O.b. 

lb. 

O.b. 

I.b. 

Yrs     Ft 


35 


90 


In       No. 


Ft  2 


Ft  3 


4 

I 

.1 

5 

1 

.1 

8 

3 

.6 

7 

"♦ 

I.I 

8 

6 

2.1 

9 

8 

3.6 

10 

10 

5.5 

11 

It 

7.3 

13 

11 

S.7 

13 

10 

9.3 

14 

8 

8.7 

IS 

5 

6.2 

16 

3 

4.2 

n 

I 

1.6 

4  3 

6  H 

25  20 

>»6  37 

90  72 

152  120 

233  187 

311  2V9 

370  295 

39H  314 

366  292 

262  2 1  0 

179  144 

67  54 


4  3 

6  4 

25  20 

46  37 

90  72 

152  120 

233  187 

311  2><e 

369  295 

394  314 

366  292 

262  210 

179  144 

57  54 


4 

3 

6 

4 

25 

20 

45 

36 

90 

72 

151 

120 

232 

186 

310 

247 

368 

295 

393 

314 

365 

292 

262 

210 

179 

144 

67 

54 

4 

3 

5 

4 

24 

19 

4H 

35 

89 

71 

150 

120 

231 

185 

308 

2H6 

366 

294 

392 

313 

364 

291 

261 

210 

179 

143 

67 

53 

82  59.2  2505        2000  2504         2000 

«:aN   DIA.     11.5    INCHES.    WEIBULL    PARAMETERS    A=       .0. 


2497         1997  2484 

B=     12.23.    C=    4.41 


1987 


Wl 


97 


4 

t 

.  1 

4 

3 

4 

3 

4 

3 

3 

3 

5 

1 

.  1 

7 

4 

7 

4 

6 

4 

5 

4 

6 

2 

.4 

17 

15 

17 

15 

17 

14 

16 

13 

7 

3 

.8 

36 

29 

36 

29 

36 

29 

35 

28 

8 

4 

1.4 

63 

51 

63 

51 

62 

50 

60 

48 

9 

5 

3.B 

100 

81 

100 

81 

98 

80 

96 

78 

10 

7 

3.8 

<72 

140 

171 

140 

170 

138 

167 

136 

II 

8 

5.3 

237 

193 

237 

193 

235 

191 

233 

189 

12 

9 

7.1 

319 

259 

318 

258 

316 

257 

313 

254 

13 

8 

7.4 

332 

270 

331 

27  Q 

330 

269 

327 

267 

IH 

8 

8.G 

385 

314 

384 

314 

383 

312 

380 

310 

IS 

7 

8.7 

387 

316 

386 

316 

385 

315 

382 

313 

16 

6 

8.4 

377 

307 

377 

307 

375 

305 

373 

305 

17 

H 

6.4 

284 

231 

284 

231 

283 

231 

282 

230 

18 

3 

5.3 

239 

195 

239 

195 

238 

195 

237 

194 

19 

2 

4.0 

177 

144 

177 

144 

177 

144 

176 

144 

20 

1 

Z.S 

99 

80 

99 

80 

99 

80 

98 

79 

79 

72.4 

3235 

2632 

3230 

2631 

3214 

2618 

3183 

2595 

MEAN 

OIA.     13.0 

INCHCS. 

WEI  BULL 

PARAMETERS 

A=       .0. 

8=    13.77 

.    C>    4.07 

41 


SI  70 

zoo    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o. 

b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

I.  b. 

Ob.      lb. 

Ob. 

I.  b. 

rs     Ft 

In 

No. 

Ft  2 

15          HI 

1 

1 

.0 

2 

6 

.1 

3 

16 

.8 

H 

29 

2.5 

5 

HI 

3.6 

6 

HZ 

8.2 

7 

35 

9.3 

8 

20 

7.0 

9 

8 

3.5 

to 

2 

I.I 

0 

0 

0 

0 

0 

0 

25 

H 

101 

5H 

187 

117 

237 

158 

189 

131 

100 

70 

Ft  3 


23 

H 

99 

52 

184 

115 

23H 

156 

187 

130 

99 

70 

32 

22 

25 


200  38.2  871  556  858  5'«9 

ItAN   DIA.      5.9    INCHES.    UEI8ULL   PARAMETERS   A-       .0. 


20 

2 

12 

0 

93 

H7 

82 

37 

177 

109 

163 

99 

228 

152 

215 

IH3 

183 

127 

175 

121 

97 

68 

93 

66 

31 

22 

30 

21 

829 

527 

770 

H87 

6.28. 

C-    3.65 

20 


57 


25 


70 


30 


81 


2 

1 

.0 

0 

0 

3 

>♦ 

.2 

2 

0 

<♦ 

11 

1.0 

19 

It 

18 

10 

17 

9 

14 

6 

5 

SO 

2.7 

67 

43 

66 

42 

64 

40 

59 

36 

6 

31 

6.1 

167 

113 

165 

112 

162 

108 

154 

102 

7 

39 

10. •♦ 

303 

211 

301 

209 

296 

205 

287 

198 

8 

37 

12.9 

390 

275 

388 

274 

383 

270 

373 

263 

9 

27 

11.9 

369 

263 

368 

262 

364 

259 

357 

254 

10 

IH 

7.6 

240 

173 

239 

172 

237 

171 

234 

168 

It 

5 

3.3 

105 

76 

105 

76 

104 

76 

103 

75 

12 

1 

.8 

25 

19 

25 

19 

25 

19 

25 

18 

190 

56.8 

1687 

1184 

1675 

1176 

1652 

1158 

1606 

1120 

MEAN 

DIA.       7.H 

INCHES. 

WEI  BULL 

PARAMETERS 

A-       .0. 

8-      7.87 

.    C-   4.27 

2 

1 

.0 

1 

1 

3 

2 

.1 

3 

2 

H 

5 

.H 

16 

11 

16 

11 

16 

11 

15 

10 

s 

11 

1.5 

53 

39 

53 

39 

52 

38 

51 

37 

6 

18 

3.5 

i23 

92 

123 

92 

122 

91 

121 

89 

7 

26 

7.0 

243 

181 

242 

181 

241 

179 

239 

177 

8 

33 

11.5 

403 

300 

402 

299 

401 

298 

398 

295 

9 

31 

13.7 

479 

357 

478 

356 

477 

355 

475 

352 

to 

25 

13.7 

477 

355 

477 

354 

476 

353 

474 

351 

It 

15 

9.9 

346 

257 

346 

257 

345 

257 

344 

256 

12 

7 

5.5 

192 

143 

192 

143 

192 

143 

191 

142 

13 

2 

A--  — 

1.8 

64 

48 

64 

48 

64 

48 

64 

48 

176 

68.7 

2400 

1786 

2393 

1780 

2386 

1773 

2372 

1757 

MEAN 

DIA.      8.5 

INCHF<;      WEIRULL 

PARAMETERS 

A-       .0. 

8-      8.99. 

C-   4.38 

3 

1 

.0 

2 

1 

H 

3 

.3 

10 

8 

10 

8 

10 

8 

to 

8 

5 

7 

1.0 

37 

29 

37 

29 

37 

29 

37 

29 

6 

11 

2.2 

84 

65 

84 

65 

84 

65 

84 

64 

7 

17 

H.5 

177 

137 

177 

137 

177 

137 

176 

137 

8 

22 

7.7 

298 

231 

298 

231 

298 

231 

298 

231 

9 

25 

11.0 

429 

332 

429 

332 

429 

332 

429 

331 

10 

26 

m.2 

550 

424 

550 

4ir4 

550 

424 

550 

425 

11 

22 

14.5 

563 

435 

563 

435 

563 

435 

564 

435 

12 

15 

11.8 

457 

353 

457 

353 

457 

353 

457 

353 

13 

9 

8.3 

322 

248 

322 

248 

322 

248 

322 

2H* 

tH 

>♦ 

4.3 

165 

128 

165 

128 

'65 

128 

166 

128 

IS 

1 

1.2 

47 

37 

47 

37 

47 

37 

H7 

37 

163 

80.9 

3141 

2428 

3139 

2427 

3139 

2427 

3140 

2427 

MEAN 

OIA.      9.5 

INCHES. 

WE  I  BULL 

PARAME  TERS 

A-       .0. 

B-    10.14 

.    C-   4.27 

42 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees. 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

O.  b. 

lb. 

Ob. 

I.  b. 

O.b. 

I.  b. 

O.b. 

I.  b. 

Yts     Ft 

35    90 

In 

3 

No. 

I 

Ft  2 
.0 

ft  3 

3 

1 

i"  ^  »#  —  —  — 

H 

2 

.2 

8 

5 

8 

5 

8 

5 

8 

9 

5 

>♦ 

.6 

23 

19 

23 

19 

23 

19 

23 

19 

6 

7 

l.t 

58 

47 

58 

47 

58 

47 

58 

47 

7 

11 

3.0 

124 

98 

124 

98 

124 

98 

124 

99 

8 

!•♦ 

•♦.9 

206 

164 

206 

164 

206 

164 

205 

164 

9 

18 

8.0 

336 

268 

336 

268 

336 

268 

335 

267 

10 

20 

11.0 

460 

366 

460 

366 

460 

366 

460 

365 

II 

22 

iH.6 

613 

487 

613 

487 

613 

487 

612 

485 

12 

19 

15.0 

630 

500 

630 

500 

630 

500 

629 

500 

13 

19 

13.9 

584 

463 

584 

463 

584 

463 

583 

464 

IH 

10 

10.8 

452 

358 

452 

358 

451 

358 

450 

359 

IS 

6 

7.4 

310 

246 

310 

246 

310 

246 

310 

247 

16 

3 

H.a 

176 

140 

175 

140 

176 

140 

176 

140 

17 

1 

1.6 

66 

53 

66 

53 

66 

53 

66 

53 

153 

96.7 

4049 

3215 

4046 

3214 

4045 

3214 

4040 

3215 

MEAN 

OtA.  10.8 

INCHES. 

WE  I  BULL 

PARAMETERS 

A=   . 

0.  6-  11 .44 

C»  4.04 

HO    97 

3 

, 

.0 

3 

1 

H 

2 

.2 

8 

6 

8 

6 

8 

6 

8 

6 

5 

3 

.<♦ 

19 

14 

19 

14 

19 

IH 

19 

14 

6 

5 

1.0 

fH 

36 

44 

36 

44 

3B 

44 

35 

7 

7 

1.9 

84 

68 

84 

68 

84 

68 

9* 

68 

8 

9 

3.2 

IHI 

114 

141 

114 

140 

II4 

139 

113 

9 

12 

5.4 

237 

193 

237 

193 

237 

192 

236 

191 

10 

IH 

7.7 

■9*2 

276 

342 

276 

341 

276 

?tO 

276 

It 

15 

10.0 

<tH3 

359 

443 

359 

443 

359 

HH2 

358 

12 

16 

12.7 

562 

456 

562 

456 

561 

456 

960 

455 

13 

15 

14.0 

619 

501 

619 

501 

618 

501 

617 

501 

l<* 

W 

15.2 

670 

543 

670 

543 

670 

943 

669 

543 

15 

11 

13.7 

603 

490 

603 

490 

603 

490 

602 

489 

16 

8 

11. 3 

900 

405 

500 

405 

500 

405 

499 

404 

17 

6 

9.6 

H23 

343 

423 

343 

423 

^3 

422 

344 

18 

3 

5.4 

ZS1 

193 

237 

193 

237 

193 

237 

192 

19 

2 

4.0 

176 

143 

176 

143 

176 

143 

176 

143 

20 

1 

2.2 

98 

79 

98 

79 

98 

79 

97 

79 

144  117.9  5209        4220  5206        4219  5202        4218  5191 

fCAN  DIA.    12.3    INCttS.    ICIBULL    PARAMETERS   A»       .0.    8=    13.00.    C-    3.79 


4211 


43 


SI  70 

300    trees  per  acre 


Age 


Av. 

dom 

ht. 


D.b.h 


Stems 
per 
acre 


Basal 
area 


All  trees, 
total  stem 


O.  b.      I.  b 


4  -inch  class  and  greater  to  o.b.  tops  of — 


2  inches 


Ob. 


I.  b. 


3  inches 


O.  b.      I.  b. 


4  inches 


Ob. 


I.  b. 


rs     Ft 

In 

No. 

Ft  2 

15    HI 

1 

•♦ 

.0 

2 

15 

.3 

3 

3H 

1.7 

55 

H.9 

66 

9.0 

59 

It. 6 

HO 

to. 7 

19 

6.6 

9 

1 

3.1 

to 

t 

.5 

Ft  3 


20 


57 


25 


70 


30 


8t 


0  0 

0  0 

0  0 

63  23 

182  105 

280  179 

283  190 

185  t27 

90  63 

t7  tt 


60 

21 

178 

102 

276 

176 

2B0 

188 

183 

126 

89 

63 

300 


H8.5 


1100 


698 


17 


1083 


5H 

15 

169 

95 

265 

170 

272 

183 

179 

12V 

87 

62 

16 

11 

HI 

3 

151 

81 

2V5 

157 

256 

I7H 

170 

120 

83 

60 

687 


I0H2 


660 


15 


961 


MEAN  OlA.      5.H    INCHTc;.    MEIBULL  PARAfCTCRS  A-      .0.    B-      5.75.    C-    3.28 


II 


606 


1 

1 

.0 

0 

0 

2 

3 

.1 

0 

0 

3 

11 

.5 

6 

1 

H 

23 

2.0 

<^2 

24 

41 

23 

38 

20 

32 

15 

9 

39 

5.3 

135 

89 

133 

87 

128 

82 

lie 

73 

6 

52 

10.2 

285 

196 

282 

193 

275 

187 

262 

175 

7 

96 

IH.9 

HH2 

309 

439 

306 

431 

300 

415 

288 

8 

H8 

16.7 

512 

362 

509 

360 

501 

355 

487 

345 

9 

30 

13.2 

HIH. 

296 

412 

295 

407 

291 

397 

285 

10 

IH 

7.6 

2H2 

174 

241 

173 

239 

172 

234 

169 

11 

H 

2.6 

84 

61 

94 

61 

83 

61 

82 

60 

12 

1 

.8 

25 

19 

25 

19 

25 

19 

25 

18 





— . — 













282 

7H.0 

2187 

1531 

2166 

1517 

2127 

1487 

2052 

1428 

MCAM  OlA    6.9 

INCHES.  WCIBULL 

PARAMETERS 

A=   .0. 

8-  7.37. 

C-  3.92 

2 

I 

.0 

1 

I 

3 

5 

.2 

8 

6 

H 

II 

1.0 

33 

25 

33 

25 

32 

24 

31 

23 

5 

21 

2.9 

100 

74 

99 

73 

98 

72 

95 

69 

6 

33 

6.5 

225 

167 

224 

166 

ZZ5 

164 

217 

160 

7 

•♦2 

11.2 

390 

289 

389 

288 

386 

285 

380 

280 

a 

V8 

16.7 

581 

431 

580 

430 

577 

427 

571 

422 

9 

HI 

18. 1 

628 

466 

627 

465 

625 

463 

621 

459 

10 

29 

19.8 

948 

407 

547 

406 

546 

405 

943 

402 

II 

16 

10.6 

366 

S-i-' 

366 

272 

365 

271 

363 

269 

12 

6 

H.7 

164 

122 

164 

122 

164 

121 

163 

120 

13 

2 

1.8 

64 

47 

64 

47 

64 

47 

64 

47 



















255 

89.5 

3108 

2307 

3093 

2294 

3079 

2279 

3048 

2251 

MEAN 

OlA.   8.0 

INCHES. 

WE  1  BULL 

PARAMETERS 

A-   .0. 

B-   8.52 

.  C-  4.08 

2 

1 

.0 

1 

1 

3 

3 

.1 

6 

9 

H 

7 

.6 

24 

18 

2H 

18 

24 

18 

23 

18 

5 

12 

1.6 

63 

49 

63 

49 

63 

49 

63 

49 

6 

20 

3.9 

153 

117 

153 

117 

152 

117 

191 

117 

7 

27 

7.2 

279 

216 

279 

216 

279 

215 

279 

214 

8 

34 

11.9 

460 

355 

460 

355 

460 

354 

459 

353 

9 

36 

16.0 

616 

476 

616 

476 

616 

475 

616 

473 

10 

3H 

18.6 

719 

554 

719 

554 

719 

554 

718 

553 

II 

27 

•7.9 

691 

533 

691 

^^3 

691 

533 

691 

532 

12 

17 

13. H 

917 

3a9 

617 

J99 

517 

399 

518 

398 

13 

9 

8.3 

322 

248 

322 

248 

322 

248 

322 

247 

V* 

H 

H.3 

166 

128 

166 

128 

166 

128 

166 

127 

15 

1 

1.2 

47 

37 

47 

37 

47 

37 

47 

37 

232  105.2  4064        3136  4057        3130 

MEAN  OIA.       9.1     INCHES.    WEIBULL    PARAMETERS   A-       .0. 


4056        3127 
8-      9.69.    C"    4.03 


4053        3118 


44 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4 -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

lb. 

Ob. 

I.b. 

O.b. 

I.b. 

O.b. 

I.b. 

yr«     Ft        In       No. 


Ft  2 


Ft  3 


35 


90 


2 

I 

.0 

3 

2 

.1 

H 

H 

.H 

5 

7 

l.O 

6 

1? 

2.'* 

7 

17 

H.6 

8 

22 

7.7 

9 

26 

11.6 

10 

30 

16.5 

11 

27 

17.9 

13 

2^ 

19.0 

13 

18 

16.7 

IH 

12 

12.9 

15 

7 

8.6 

16 

3 

H.2 

17 

1 

1.6 

1  1 

H  3 

IS  12 

HO  32 

99  78 

190  150 

321  254 

480  381 

685  543 

746  592 

789  626 

S95  551 

537  426 

360  285 

175  138 

66  53 


15 

12 

40 

32 

99 

78 

190 

150 

321 

254 

480 

381 

685 

543 

746 

598 

789 

626 

695 

551 

537 

426 

360 

285 

175 

138 

66 

53 

15 

12 

40 

32 

99 

78 

190 

150 

321 

254 

480 

381 

685 

543 

745 

592 

789 

626 

695 

551 

537 

426 

360 

285 

175 

138 

66 

53 

15 

12 

40 

32 

98 

78 

190 

150 

322 

255 

481 

381 

686 

543 

747 

592 

790 

625 

695 

551 

538 

426 

360 

285 

175 

138 

66 

53 

213  125.1  5203        4125  5198        4121  5198        4121  5203 

MEAN  OlA.     10.4    INCHES.    HEIBULL   PARAMETERS   A«       .0.    B'    11.02.    C=-    3.86 


4121 


HO 


97 


3 

1 

.0 

4 

3 

.3 

5 

5 

.7 

6 

8 

1.6 

7 

II 

3.0 

8 

14 

4.9 

9 

18 

8.0 

10 

20 

11.0 

II 

22 

14.6 

12 

23 

18.1 

13 

20 

18.5 

IH 

17 

18.3 

15 

14 

17.3 

IB 

10 

14.0 

17 

6 

9.5 

IB 

4 

7.1 

19 

2 

4.0 

20 

1 

2.2 

199 

152.9 

MEAN 

DIA.  <l 

3 

I 

12 

10 

30 

24 

69 

57 

129 

105 

216 

174 

352 

284 

481 

389 

641 

518 

797 

644 

813 

656 

801 

648 

758 

613 

616 

498 

417 

337 

311 

252 

174 

140 

97 

78 

12 

10 

30 

24 

69 

57 

129 

105 

216 

174 

352 

284 

481 

389 

641 

518 

797 

644 

813 

656 

801 

648 

758 

613 

616 

498 

417 

337 

311 

252 

174 

140 

97 

78 

12 

10 

30 

24 

69 

57 

129 

105 

216 

174 

ase 

284 

set 

389 

9>l 

518 

■nn 

644 

813 

656 

801 

648 

758 

613 

616 

498 

••17 

337 

311 

252 

ITH 

140 

97 

78 

12 

10 

30 

24 

69 

57 

129 

105 

216 

174 

351 

284 

481 

389 

641 

518 

798 

644 

814 

657 

80? 

648 

759 

613 

616 

498 

417 

337 

311 

252 

174 

140 

97 

78 

6717   5428      6714   5427      67IH   5427 
.9  INCHES.  UEIBULL  PARAMETERS  A=   .0.  B=  12.^9.  C'  3.64 


6717   5428 


45 


SI  70 

400    trees  per  acre 


Av 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 
total  stem 

4  -inch  class  and  greater  to  o. 

b 

tops  of 

Age 

2  inches 

3  inches 

4  inches 

O.  b 

lb. 

Ob. 

lb. 

O.  b.  1 

lb. 

Ob. 

I.  b. 

Yrs 

15 

Ft 
"♦1 

In 

I 

No. 

8 

Ft  2 
.0 

Ft  s 

0 

0 

a 

29 

.6 

0 

0 

3 

56 

2.8 

5 

0 

H 

81 

7.1 

108 

48 

104 

45 

95 

36 

76 

20 

5 

87 

11.8 

254 

153 

249 

149 

237 

139 

213 

121 

6 

69 

13.5 

336 

218 

331 

215 

319 

207 

296 

192 

7 

H2 

11.2 

302 

203 

298 

201 

289 

196 

272 

187 

8 

19 

6.6 

187 

128 

185 

127 

180 

125 

171 

120 

9 

e 

2.6 

77 

53 

76 

53 

74 

52 

71 

31 

10 

1 

,5 

16 

11 

16 

11 

16 

11 

15 

11 

HOO 

56.9 

1285 

814 

1259 

801 

1210 

766 

1114 

702 

«:an  dia.  5. 1 

INCHES.  WEieULL 

PARAMETERS 

A.   .0. 

8-   5.38 

C'  3.03 

20 


57 


25 


30 


81 


1 

1 

.0 

0 

0 

2 

7 

.2 

0 

0 

3 

19 

.9 

11 

3 

4 

38 

3.3 

72 

42 

70 

40 

64 

35 

54 

26 

5 

59 

8.0 

208 

137 

205 

134 

197 

127 

181 

113 

6 

73 

14.2 

405 

279 

401 

275 

390 

266 

369 

248 

7 

71 

18.9 

563 

396 

558 

392 

547 

384 

526 

367 

8 

55 

19.1 

587 

417 

583 

414 

575 

408 

558 

396 

9 

31 

13.6 

420 

306 

426 

305 

420 

301 

410 

295 

10 

13 

7.0 

224 

162 

223 

161 

221 

160 

217 

157 

11 

4 

2.6 

85 

61 

85 

61 

84 

60 

82 

59 

12 

1 

.8 

25 

19 

25 

19 

25 

19 

25 

18 



















372 

88.6 

2608 

1822 

2576 

1801 

2523 

1760 

2422 

1679 

MEAN 

OlA.   6.6 

INCHES. 

WE  I  BULL 

PARAMETERS 

A=   .0. 

B=   7.01 

.  C'    3.69 

2 

3 

.  1 

2 

2 

3 

9 

.4 

15 

11 

4 

19 

1.7 

57 

43 

56 

42 

55 

40 

52 

37 

5 

32 

4.4 

150 

1  12 

149 

111 

147 

108 

142 

103 

6 

47 

9.2 

318 

236 

316 

235 

313 

231 

306 

224 

7 

57 

15.2 

525 

390 

524 

389 

519 

384 

510 

375 

8 

59 

20.6 

71  1 

527 

709 

525 

705 

521 

696 

513 

9 

48 

21.2 

732 

542 

731 

54  1 

727 

537 

720 

531 

10 

32 

17.4 

603 

446 

602 

445 

600 

443 

595 

439 

11 

16 

10.5 

364 

270 

364 

270 

362 

269 

360 

267 

IS 

6 

4.7 

163 

121 

163 

121 

162 

120 

161 

119 

13 

2 

1.8 

63 

47 

63 

47 

63 

47 

64 

4.7 

330 

107.2 

3704 

2747 

3677 

2725 

3653 

2700 

3606 

2655 

MEAN 

OlA.   7.7 

INCHES. 

rJElBULL 

PARAMETERS 

A=   .0. 

B'   8.20 

C-  3.89 

2 

2 

.0 

1 

1 

3 

5 

.2 

9 

7 

4 

10 

.9 

33 

26 

33 

26 

33 

26 

32 

25 

5 

18 

2.5 

95 

73 

95 

73 

94 

72 

93 

7  It 

6 

28 

5.5 

212 

163 

211 

162 

210 

161 

208 

159 

7 

38 

10.2 

391 

301 

391 

300 

389 

299 

387 

296 

8 

45 

15.7 

604 

465 

604 

464 

602 

463 

600 

460 

9 

46 

20.3 

781 

602 

781 

601 

780 

600 

778 

597 

10 

40 

21  .8 

839 

645 

839 

645 

838 

644 

837 

643 

11 

30 

19.8 

762 

585 

762 

585 

751 

585 

760 

584 

12 

19 

14.9 

574 

442 

574 

442 

574 

■•■»  I 

a/i 

440 

13 

9 

8.3 

319 

246 

319 

246 

319 

246 

319 

245 

14 

4 

4.3 

164 

127 

164 

127 

164 

127 

165 

126 

15 

1 

1.2 

47 

36 

47 

36 

47 

36 

47 

37 

295  125.6  4831         3719  4820         3707 

MEAN   OlA.       8.8    INCHES.    WEIBULL    PARAMETERS   A»       .0. 


4811  3700 

B-      9.38.    C-    3.87 


4799 


3683 


4fi 


Age 


Av. 

dom. 

ht. 


D.b.h. 


Stems 
per 
acre 


Basal 
area 


All  trees, 
total  stem 


4 -inch  class  and  greater  to  o.b.  tops  of — 


2  inches 


O.b.      lb.        Ob.      lb 


3  inches 


O.b.      lb. 


4  inches 


O.  b.      I.  b 


Yr»     Ft       In       No. 


35 


90 


Ft  2 


2 

1 

.0 

3 

3 

.1 

t 

6 

.5 

5 

II 

1.5 

6 

17 

3.H 

7 

23 

6.2 

8 

30 

10.6 

9 

94 

15.2 

10 

37 

20. H 

II 

33 

22.0 

12 

S7 

21. •♦ 

13 

ao 

18.6 

m 

13 

14.0 

15 

7 

8.7 

!6 

3 

4.2 

17 

1 

1.6 

1 
6 

1 
5 

22 

17 

63 

50 

140 

110 

257 

204 

438 

347 

629 

497 

8S4 

668 

911 

720 

866 

702 

771 

610 

581 

460 

360 

284 

175 

138 

66 

53 

Ft  3 


22 

17 

63 

50 

140 

.110 

257 

20H 

438 

347 

629 

497 

844 

668 

911 

720 

886 

702 

771 

610 

581 

460 

360 

284 

175 

138 

66 

53 

22 

17 

63 

50 

140 

110 

257 

204 

HJS 

347 

S29 

497 

»tH 

668 

911 

720 

886 

702 

771 

610 

581 

460 

360 

284 

175 

138 

66 

53 

21 

62 

139 


17 

49 
109 


257  203 

438  346 

628  496 

844  667 

91 1  720 

888  701 

772  609 

582  459 

359  284 

175  138 

66  53 


266  148.4  6150         4865  6H3         4860 

MEAN   OIA.     10. I     INCHES.    WEIBULL    PARAMETERS    A=       .0. 


6143        4860 
B-    10.73.    C-    3.73 


6142         4851 


40 


97 


2 

1 

.0 

1 

I 

3 

2 

.1 

4 

3 

■f 

<t 

.«♦ 

16 

13 

16 

13 

16 

13 

16 

13 

5 

7 

1.0 

42 

34 

42 

34 

<*2 

34 

42 

34 

6 

10 

2.0 

86 

59 

96 

69 

86 

69 

86 

69 

7 

15 

H.O 

176 

143 

176 

143 

176 

142 

177 

141 

8 

19 

6.7 

293 

236 

293 

236 

293 

236 

292 

235 

9 

23 

10.2 

448 

362 

4^8 

362 

448 

362 

448 

361 

to 

26 

IH.3 

625 

504 

625 

504 

625 

504 

624 

503 

II 

26 

17.3 

757 

610 

757 

610 

757 

610 

756 

609 

12 

26 

20.6 

901 

726 

901 

726 

901 

726 

900 

725 

13 

2H 

22.3 

975 

787 

975 

787 

975 

787 

975 

786 

l«t 

20 

21.5 

942 

760 

9*2 

760 

942 

760 

942 

759 

IS 

16 

19.8 

865 

698 

965 

698 

865 

698 

866 

698 

16 

II 

15.5 

677 

547 

677 

547 

677 

547 

678 

546 

17 

7 

II. 1 

486 

393 

486 

393 

486 

393 

487 

392 

18 

H 

7.1 

311 

251 

311 

251 

311 

251 

311 

252 

19 

2 

<«.0 

174 

140 

174 

140 

174 

140 

174 

140 

20 

1 

2.2 

97 

78 

97 

78 

97 

78 

97 

78 

24H  180.0  7876         6355  7871         6351  7871         6350  7871         6341 

fCAN  OIA.     11.6    INCHES.    WEI8ULI     PARAMETERS   A-       .0.    8-     12.33.    C=    3.54 


47 


SI  70 


500    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob 

lb. 

Ob. 

Lb. 

Ob. 

lb. 

Ob. 

I.  b. 

Yrs     Ft       In 

15         '♦I 


No. 


Ft  2 


Ft  3 


0  0 

0  0 

19  0 

156  78 

315  19^ 

380  250 

314  ai3 

179  18M 

64  46 

16  II 


500  64.1  1443  916 

«:aN   DIA.       4.8    INCHES.    WtlBULL    PARAMETERS 


1 

16 

.1 

2 

47 

1.0 

3 

84 

4.1 

4 

107 

9.3 

5 

103 

14.  1 

6 

76 

14.9 

7 

43 

11.5 

8 

18 

6.3 

9 

5 

2.2 

10 

1 

.5 

15! 

74 

139 

63 

115 

43 

309 

189 

294 

178 

266 

157 

375 

246 

361 

237 

336 

219 

310 

211 

301 

205 

283 

194 

177 

123 

172 

120 

163 

115 

64 

46 

62 

45 

60 

43 

16 

11 

16 

II 

15 

11 

402 

900 

1345 

859 

1238 

782 

ETERS 

A-       .0. 

B=      5.08. 

C-    2.83 

20 


57 


« 


70 


1 

2 

.0 

0 

0 

2 

12 

.3 

0 

0 

3 

30 

1.5 

20 

7 

4 

55 

4.8 

107 

65 

104 

62 

96 

54 

80 

40 

5 

79 

10.8 

285 

190 

280 

185 

268 

175 

245 

154 

6 

92 

18.0 

518 

358 

512 

353 

498 

341 

470 

318 

7 

83 

22.1 

666 

469 

660 

465 

647 

454 

621 

434 

8 

59 

20.6 

636 

453 

632 

450 

622 

443 

603 

429 

9 

32 

14.  1 

446 

320 

444 

318 

438 

315 

427 

307 

10 

12 

6.5 

209 

151 

208 

150 

206 

149 

201 

146 

It 

3 

2.0 

64 

46 

64 

46 

63 

46 

62 

45 

IS 

1 

.8 

25 

19 

25 

19 

25 

19 

25 

18 

460 

101.5 

2976 

2078 

2929 

2048 

2853 

1996 

2734 

1891 

1 

MEAN 

1 

0:a.       6.4 
.3 

INCHES. 
0 

WEI  BULL 
0 

PARAMETERS 

A-       .0. 

B=      6.74. 

C-    3.51 

2 

4 

.1 

3 

2 

3 

13 

.6 

22 

15 

» 

4 

27 

2.4 

81 

60 

80 

59 

77 

56 

12 

51 

5 

44 

6.0 

207 

153 

205 

151 

201 

147 

192 

139 

6 

61 

12.0 

413 

305 

411 

303 

405 

297 

393 

286 

7 

72 

19.2 

664 

491 

661 

488 

654 

461 

64  0 

468 

8 

68 

23.7 

818 

605 

815 

603 

809 

597 

797 

586 

9 

54 

23.9 

822 

608 

820 

606 

815 

602 

806 

594 

10 

34 

18.5 

639 

473 

638 

472 

635 

469 

629 

464 

II 

16 

10.6 

364 

270 

363 

269 

362 

268 

359 

265 

IS 

6 

4.7 

163 

121 

163 

121 

162 

120 

161 

119 

13 

1 

.9 

32 

23 

32 

23 

32 

23 

32 

23 





-^-- 













401 

122.6 

4228 

3127 

4188 

3095 

4  152 

3060 

4081 

2995 

MEAN 

OIA.      7.5 

INCHES. 

WE  I  BULL 

PARAMETERS 

A=       .0. 

8=       7.95 

.    C=    3.74 

30 


81 


2 

2 

.0 

1 

1 

3 

7 

.3 

14 

11 

4 

14 

1.2 

47 

36 

47 

36 

45 

35 

45 

33 

5 

25 

3.4 

131 

101 

130 

100 

129 

98 

126 

95 

6 

37 

7.3 

279 

214 

278 

213 

276 

211 

272 

207 

7 

47 

12.6 

482 

370 

481 

369 

479 

367 

475 

362 

8 

55 

19.2 

737 

567 

736 

566 

733 

563 

728 

557 

9 

53 

23.4 

899 

691 

898 

690 

896 

688 

832 

683 

10 

45 

24.6 

942 

724 

941 

723 

940 

721 

937 

718 

11 

33 

21.8 

836 

642 

836 

642 

835 

640 

933 

638 

\e 

19 

14.9 

572 

440 

572 

440 

572 

439 

572 

438 

li 

9 

8.3 

319 

245 

319 

245 

319 

245 

318 

244 

14 

4 

4.3 

164 

127 

164 

127 

164 

127 

164 

126 

15 

1 

1.2 

47 

36 

47 

36 

47 

36 

47 

36 

351  142.6  5470         4205  5449         4187  5436         4  170 

MEAN  piA.       8.6    INCHES.    WEIBULL    PARAMETERS    A=-       .0.    B'      9.16.    C-    3.75 


5409        4137 


48 


Av. 

dom. 

ht. 

D.b.h. 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4 -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob. 

I.  b. 

Ob. 

I.  b. 

O.b. 

lb. 

O.b. 

I.  b. 

Yrs     Ft        In       No. 


Ft  2 


Ft  3 


35 


90 


2 

1 

.0 

3 

H 

.2 

H 

8 

.7 

5 

IH 

1.9 

6 

ai 

H.l 

7 

29 

7.8 

8 

36 

12.6 

9 

HO 

17.7 

to 

HS 

as. 6 

11 

37 

24.5 

12 

30 

23.6 

13 

22 

20.4 

14 

IH 

15.0 

15 

7 

8.6 

16 

3 

4.2 

17 

1 

1.6 

I  t 

9  7 

30  23 

79  62 

171  135 

321  254 

521  411 

733  579 

1018  804 

1013  800 

977  772 

mi  665 

621  491 

357  281 

173  137 

65  52 


30 

23 

79 

62 

171 

135 

321 

253 

521 

411 

733 

578 

1018 

803 

I0I3 

800 

977 

772 

841 

665 

621 

491 

357 

281 

173 

137 

es 

52 

29 

23 

79 

62 

170 

134 

320 

252 

520 

410 

732 

577 

1017 

802 

1012 

799 

977 

771 

841 

664 

621 

490 

357 

281 

173 

137 

65 

52 

28 

22 

78 

61 

169 

133 

319 

250 

518 

408 

733 

575 

1015 

800 

toil 

79n 

977 

769 

841 

662 

620 

489 

356 

282 

17H 

137 

65 

se 

312  167.7  6930         5474  6920         5463  6913         5454  6901         WJ7 

MEAN   OIA.       9.9    INCtCS.    WEIBULL    PARAftlERS    A=        .0.    8=     10.53.    C-    3.64 


40 


97 


2 

1 

.0 

1 

1 

3 

3 

.1 

7 

6 

4 

5 

.4 

20 

16 

20 

16 

19 

15 

18 

14 

5 

9 

1.2 

54 

44 

54 

44 

53 

43 

52 

42 

6 

13 

2.6 

113 

90 

113 

90 

112 

90 

110 

89 

7 

18 

4.9 

212 

171 

212 

171 

211 

170 

210 

168 

8 

23 

8.1 

355 

285 

355 

285 

354 

284 

352 

282 

9 

27 

12.1 

526 

424 

526 

424 

525 

422 

524 

420 

10 

30 

16.5 

722 

562 

722 

581 

721 

580 

719 

577 

11 

31 

20.7 

903 

727 

903 

727 

902 

725 

900 

723 

12 

30 

23.8 

lOHO 

838 

1040 

838 

1039 

836 

1038 

834 

13 

27 

B^.B 

1098 

886 

1098 

885 

1098 

884 

1097 

882 

14 

22 

23.8 

1038 

836 

1038 

836 

1038 

835 

1037 

834 

15 

17 

21.1 

921 

741 

921 

741 

921 

741 

920 

740 

16 

12 

16.9 

739 

596 

739 

596 

739 

595 

739 

594 

17 

7 

11.2 

487 

393 

487 

393 

4B7 

393 

487 

392 

18 

4 

7.1 

311 

251 

311 

251 

311 

251 

312 

250 

19 

2 

4.0 

174 

140 

174 

140 

174 

140 

175 

140 

20 

1 

2.2 

97 

78 

97 

78 

97 

78 

96 

78 

282  202.0  8818         7105  8810         7096  8801         7082  8786 

fCAN   OIA.     11,5    INCHES.    ItlBULL    PARAMTTERS    A=       .0.    8=    12.14.    C-    3.48 


7059 


SI  70 

600    trees  per  acre 


Av. 

dom. 

ht. 

D.b.h 

Stems 
per 
acre 

Basal 
area 

All  trees, 

4  -inch  class  and  greater  to  o.b.  tops  of — 

Age 

total  stem 

2  inches 

3  inches 

4  inches 

Ob 

lb. 

Ob. 

I.  b. 

Ob. 

lb. 

Ob. 

I,  b. 

Yrs     Ft        In       No. 


Ft  2 


Ft  3 


15 


>*l 


20 


57 


25 


70 


30 


ei 


I 

26 

.1 

2 

69 

1.5 

3 

112 

5.5 

i* 

130 

11. •* 

5 

117 

16.0 

6 

80 

15.7 

7 

H3 

11.5 

8 

17 

5.9 

9 

5 

2.3 

10 

I 

.5 

0 

0 

0 

0 

38 

0 

203 

108 

368 

232 

H06 

271 

316 

217 

170 

lie 

65 

t6 

16 

II 

600  70.'*  1582         1003 

MEAN  DIA.   H.6  INCHES.  WEIBULL  PARAMETERS  A 


197 

103 

182 

90 

154 

66 

361 

226 

345 

213 

314 

188 

400 

267 

387 

256 

361 

236 

312 

214 

304 

208 

287 

195 

168 

117 

164 

114 

155 

109 

64 

46 

63 

44 

60 

42 

16 

11 

16 

II 

15 

11 

518 

984 

1461 

936 

1346 

847 

ETERS 

A=       .0. 

B=      4.64. 

C-   2.67 

1 

4 

.0 

0 

0 

2 

17 

.4 

0 

0 

3 

42 

2.  I 

30 

12 

4 

73 

6.3 

145 

89 

140 

85 

129 

74 

108 

54 

5 

99 

13.4 

360 

2H2 

354 

236 

338 

322 

309 

195 

6 

108 

21.1 

61  1 

423 

604 

417 

586 

402 

552 

374 

7 

93 

24.7 

748 

527 

741 

522 

725 

510 

694 

486 

8 

62 

21  .5 

669 

477 

664 

474 

653 

466 

632 

450 

9 

32 

14.1 

445 

319 

443 

317 

437 

314 

425 

306 

to 

12 

6? 

209 

150 

208 

149 

205 

148 

200 

145 

11 

3 

2.0 

64 

46 

64 

46 

63 

46 

61 

45 

12 

1 

.8 

26 

19 

26 

19 

26 

19 

25 

18 

546 

112.9 

3307 

2304 

3244 

2265 

3162 

2201 

3006 

2073 

1 

MEAN 

1 

OIA.      6.2 
.0 

INCHES. 
0 

WEI  BULL 
0 

PARAMETERS 

A-       .0. 

B-      6.52. 

C-    3.37 

2 

6 

.1 

4 

3 

3 

IB 

.9 

31 

22 

4 

35 

3.0 

105 

77 

103 

7b 

99 

72 

31 

64 

5 

56 

7.6 

261 

193 

259 

191 

252 

185 

240 

173 

6 

75 

14.7 

505 

373 

501 

370 

493 

362 

476 

346 

7 

84 

22.4 

770 

569 

766 

565 

756 

557 

738 

540 

8 

77 

26.8 

921 

681 

918 

678 

910 

670 

894 

656 

9 

58 

25.5 

978 

649 

876 

647 

870 

641 

858 

631 

10 

35 

19.0 

655 

483 

65" 

482 

650 

479 

643 

474 

II 

16 

10.5 

362 

268 

1,61 

267 

360 

266 

357 

263 

12 

6 

4.7 

162 

120 

162 

120 

161 

119 

160 

118 

13 

I 

.9 

32 

23 

32 

23 

32 

23 

32 

23 

468 

135.3 

4686 

3461 

4631 

3418 

4583 

3374 

4489 

3288 

1 

«:an 

DIA.      7.3 
.0 

INCHES. 
0 

WEI  BULL 

Q 

PARAMETERS 

A-       .0. 

B-      7.75 

C-    3.62 

2 

3 

.1 

2 

2 

3 

9 

.4 

17 

13 

4 

18 

1.6 

60 

47 

59 

46 

58 

44 

55 

41 

5 

31 

4.2 

163 

124 

162 

123 

160 

121 

155 

117 

b 

44 

8.7 

332 

254 

331 

253 

327 

249 

321 

243 

7 

56 

15.0 

575 

442 

574 

440 

570 

436 

563 

428 

8 

63 

22.1 

845 

650 

843 

648 

840 

643 

632 

634 

9 

60 

26.6 

1019 

782 

1017 

780 

1014 

777 

1007 

769 

10 

49 

26.8 

1027 

789 

1026 

788 

1024 

784 

1019 

778 

11 

35 

23.2 

888 

681 

887 

680 

885 

679 

882 

576 

la 

20 

15.8 

604 

463 

604 

463 

603 

462 

602 

460 

13 

9 

8.3 

319 

245 

319 

245 

318 

245 

317 

244 

14 

3 

3.2 

123 

95 

123 

95 

123 

95 

123 

94 

15 

1 

1.2 

47 

36 

47 

36 

47 

36 

47 

37 

402 

157.4 

6021 

4623 

5992 

1*597 
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SUMMARY 

Height  growth  of  slash  and  loblolly  pine  on  poorly  drained  sites  was  not 
consistently  improved  by  bedding  in  six  studies  in  southwest  Louisiana.  An 
early  response  occurred  on  all  but  the  wettest  sites;  by  age  10  years  height 
differentials  were  about  2  feet  on  the  better  sites.  Bedding  decreased  survival 
in  early  studies,  but  improved  equipment  now  available  should  circumvent 
this  problem.  Bedding  also  increased  fusiform  rust  infection  nominally. 

Landowners  should  be  highly  selective  in  choosing  sites  to  bed,  restricting 
treatment  to  the  most  adverse  soils.  Sites  should  be  evaluated  after  winter 
rains  are  well  underway,  usually  in  January  and  early  February.  As  a  general 
rule,  treat  only  those  sites  where  the  water  table  is  at  or  near  the  surface 
for  several  consecutive  weeks.  Beds  should  be  constructed  several  months 
before  planting  to  allow  the  soil  to  settle  and  minimize  air  pockets  that  can 
reduce  survival.  To  facilitate  surface  runoff,  disk  perpendicular  to  the  contours. 
Depressions  may  require  plowing  a  few  outlet  ditches. 
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Bedding  Poorly  Drained  Sites  for  Planting  Loblolly 
And  Slash  Pines  in  Southwest  Louisiana 

H.  J.  DERR  AND  W.  F.  MANN,  JR. 


Bedding  has  evolved  as  a  widespread  preplant- 
ing  site  treatment  on  wet,  poorly  drained  soils 
in  the  Southeast  over  the  past  decade  or  two. 
Slash  pine  (Pinus  elliottii  var.  elliottii  Engelm.), 
which  is  planted  on  these  flatwood  soils,  grows 
very  slowly  without  site  amelioration,  and  in  se- 
vere situations  trees  never  attain  merchantable 
size.  Long  periods  of  soil  saturation  that  reduce 
aeration  in  the  rooting  zone  are  attributed  to 
unfavorable  growing  conditions. 

A  number  of  investigators  working  on  wet  sites 
from  Florida  to  North  Carolina  have  reported 
large  gains  in  early  growth  of  loblolly  (P.  taeda 
L. )  and  slash  pine  as  a  result  of  elevating  beds 
or  ridges  5  to  8  inches  high  with  plows  or  disks 
(Bethune  1963,  Haines  and  Pritchett  1964,  Lang- 
don  1962,  Lennartz  and  McMinn  1973,  Malac  and 
Brightwell  1973,  Mann  and  McGilvray  1974, 
Schultz  1973,  Terry  and  Hughes  1975).  Successes 
in  the  Southeast  on  predominantly  sandy  loams 
led  to  studies  further  west  on  heavier,  siltier 
soils  common  in  the  flatwoods  in  southwest  Lou- 
isiana and  southeast  Texas.  The  earliest  bedding 
studies  on  these  problem  sites  have  been  in  prog- 
ress since  1960  (Derr  and  Mann  1970,  Mann  and 
Derr  1970,  McKee  and  Shoulders  1974,  Shoulders 
1974).  Growth  responses  observed  in  six  widely 
separated  studies  in  southwest  Louisiana  are 
examined  in  this  paper.  Five  mcluded  two  species, 
slash  and  loblolly  pine;  the  3-year-old  installa- 
tion tests  slash  pine  alone. 

METHODS 

Soils  included  in  the  bedding  trials  are  Wrights- 
ville,  which  is  very  poorly  drained  and 
unproductive  without  treatment;  Caddo,  which 
has  poor  to  good  drainage  and  quality;  and  Beau- 
regard, which  normally  does  not  include  exces- 
sively wet  areas.  However,  drainage  often  varies 
considerably  within  each  soil  type.  Characteristics 
of  the  six  studies'  are  outlined  in  table  1. 


'Four  studies  were  designed,   installed,  and  measured  in 
early  years  by  Dr.  Eugene  Shoulders. 


Treatments  common  to  all  tests  are  untreated 
check,  thorough  flat  disking,  and  flat  disking 
plus  bedding.  The  method  ot  constructing  beds 
varied  as  improved  implements  become  avail- 
able. In  the  early  trials,  modified  agricultural 
tools  produced  beds  that  were  rough,  full  of  air 
pockets,  and  usually  had  a  narrow  base.  Later  an 
implement  developed  for  forest  land  bedding  was 
used;  it  has  six  cutting  disks  for  finer  soil  pul- 
verization and  a  shaping  roller  that  compacts 
the  bedded  soil  (fig.  1).  The  bed  formed  is  a  strip 
about  8  feet  wide  with  a  convex  profile  that  ex- 
tends about  8  inches  above  groundline  before 
settling  (fig.  2).  In  all  studies,  site  preparation 
was  completed  during  the  late  summer  or  early 
fall  preceding  the  planting  season  to  permit  the 
soil  to  settle. 

Slash  and  loblolly  pine  seedhngs  were  obtained 
from  State  nurseries  and  were  hand  planted.  First- 
year  survival  was  satisfactory  in  five  studies, 
but  it  was  so  low  in  the  1965  study  that  plots  had 
to  be  replanted  (table  2). 

Test  plots  are  about  0.4  acre  to  accommodate 
an  interior  measurement  plot  of  100  planted  trees. 
Each  study  was  established  as  a  randomized 
complete  block  experiment  with  four  replications 
in  five  tests  and  three  replications  in  the  sixth. 


H.  J.  Derr  is  Principal  Silviculturist.  retired;  and  W.  F. 
Mann,  Jr.  is  Chief  Silviculturist,  Southern  Forest  Experi- 
ment Station,  Forest  Service  —  USDA,  Pineville,  La. 


Figure  1.  —  Bedding  disk  with  rolling  shaper  widely  used 
for  modifying  poorly  drained  forest  sites. 


Table  1.  — Characteristics  of  six  bedding  studies  on  poorly  drained  sites  in  southwest  Louisiana 


Study 

Dominant 
soil  type 

Parish 

Date 
planted 

Species 

Plot  size 
(acres) 

Measurement 
plot 

No.  of 
replications 

Method  of 
bedding 

1 

Beauregard 

Rapides 

Slash 

9  rows  X 

Terracing 

silt  loam 

Feb.  1964 

Loblolly 

0.41 

12  trees 

3 

disk 

2 

Wrightsville- 

Calcasieu 

Slash 

10  rows  X 

Rice  levee 

Caddo  silt  loam 

Mar.  1961 

Loblolly 

.38 

10  trees 

4 

disk 

3 

Beauregard- 

Rapides 

Slash 

10  rows  X 

Caddo  silt  loam 

Feb.  1962 

Loblolly 

.36 

10  trees 

4 

Bedding  disk 

4 

Wrightsville- 

Rapides 

Slash 

10  rows  X 

Caddo  silt  loam 

Feb.  1965 

Loblolly 

.36 

10  trees 

4 

Bedding  disk 

5 

Caddo  silt 

Allen 

Slash 

10  rows  X 

Rome  bedding 

loam 

Feb.  1971 

Loblolly 

.40 

10  trees 

4 

disk  w/shaper 

6 

Wrightsville 

Calcasieu 

16  rows  X 

Rome  bedding 

silt  loam 

Feb.  1973 

Slash 

.40 

17  trees 

4 

disk  w/shaper 

Analysis  oi  variance  was  conducted  at  the  0.05 
level 

Each  test  was  examined  at  age  1  to  record  sur- 
vival and  seedling  heights.  Thereafter,  the  inter- 
val between  examinations  varied.  All  except  the 
last  study  were  measured  at  age  5,  and  four  were 
also  measured  at  age  10. 

Treatment  response  was  appraised  on  the  basis 
of  mean  tree  height.  Diameter  growth  was  not 
used  because  it  is  influenced  by  stand  density, 
which  varied  in  the  studies. 

RESULTS 

Bedding  reduced  initial  survival  of  loblolly 
pine  significantly  in  two  of  five  tests  and  of  slash 


pine  in  one  of  six  tests  (table  2).  Thorough  flat 
disking  reduced  first  year  survival  of  slash  pine 
significantly  in  one  test;  otherwise,  it  had  little 
effect,  good  or  bad.  Combined  results  of  all  tests 
show  that  differences  in  survival  between  treat- 
ments were  smaller  at  age  5  than  age  1  and  none 
were  highly  important. 

Bedding  improved  height  growth  of  slash  pine 
significantly  in  four  of  the  six  tests  (table  3). 
In  those  plantings  that  had  reached  age  10,  mean 
heights  for  check  plots  were  17,  22,  28,  and  32 
feet;  bedded  plots  were  0  to  2.4  feet  taller  than 
checks,  and  the  difference  was  significant  only 
on  the  two  best  sites.  Bedding  also  caused  a  sig- 
nificant increase  in  both  studies  that  were  less 


Table  2.  — Mean  survival  of  slash  and  loblolly  pine,  by  site  treatment,  at  ages  1  and  3  years 


Study 

Species 

Survival  at 

age  1 

Survival  at  age  5^ 

Check 

Disked 

Bedded 

Checked 

Disked 

Bedded 

Percent 

. 

. 



1 

Slash 

83 

88 

85 

80 

87 

82 

Loblolly 

96 

95 

84' 

95 

94 

82 

2 

Slash 

78 

59 

44 

60 

54 

42 

Loblolly 

87 

93 

58' 

86 

86 

55 

3 

Slash 

87 

82 

89 

86 

81 

89 

Loblolly 

74 

88 

90 

74 

88 

90 

4 

Slash 

91 

83 

83 

91 

83 

83 

Loblolly 

97 

97 

98 

97 

96 

97 

5 

Slash 

97 

97 

89 

90 

94 

79 

Loblolly 

98 

98 

95 

90 

91 

82 

6 

Slash 

87 

78' 

74' 

2 

Combined 

Slash 

87 

81 

77 

81 

80 

75 

studies^ 

Loblolly 

90 

94 

85 

88 

91 

81 

'Significantly  different  from  the  check  at  the  0.05  level. 

^Double  planting  followed  by  removal  of  surplus  seedlings  precludes  an  estimate  of  survival 
after  age  1. 

^No  statistical  tests  conducted  for  individual  studies  or  combined  studies  as  changes  were 
generally  small  and  largely  due  to  fusiform  rust. 


Figure  2.  —Pulverized,  shaped  beds  are  8  feet   wide  with 
crowns  that  are  about  8  inches  high. 

than  10  years  old.  On  one,  a  poor  site,  bedding 
boosted  average  height  at  age  5  by  2.6  feet,  the 
largest  response  recorded. 

For  loblolly  pine,  the  merits  of  bedding  are  less 
convincing.  In  each  of  the  five  tests  that  included 
loblolly,  bedded  plots  showed  added  height 
growth,  but  in  only  one  test  was  the  increase  sig- 
nificant. In  this  studv.  flat  disking  was  as  ef- 
fective as  bedding.  Loblolly  is  so  sensitive  to 
changes  in  site  quality  within  a  test  location  that 
variation  among  plots  treated  alike  was  high  in 
every  test.  Consequently,  statistical  significance 
could  not  be  shown  even  though  differences  in 
treatment  mean  heights  were  generally  compar- 
able to  those  recorded  for  slash  pine. 

Loblolly  was  clearly  inferior  to  slash  pine  on 
the  three  poorest  sites;  on  one  judged  to  be  in- 
termediate, growth  of  the  two  species  was  alike 


through  age  10;  and  on  one  good  site  height 
growth  of  loblolly  was  superior. 

Cultural  treatments,  including  site  prepara- 
tion, often  are  positively  related  to  incidence 
of  fusiform  rust  (Cronartium  fusiforme  Hunt  ex. 
Cumm. )  infection  in  a  stand.  General  relation- 
ships are  not  easily  established,  however,  be- 
cause the  disease  is  extremely  variable  from  lo- 
cation to  location,  and  often  there  are  dramatic 
changes  at  one  location  in  a  relatively  short  time. 

Bedded  plots,  with  few  exceptions,  were  more 
heavily  infected  than  the  checks,  but  differences 
in  most  cases  were  not  large  enough  to  be  of  con- 
cern (table  4).  Most  of  the  differences  were  in 
the  range  of  2  to  7  percentage  points:  the  largest 
was  19  points,  which  occurred  in  loblolly  pine 
at  a  location  where  42  percent  of  the  trees  in  the 
untreated  check  were  infected. 

Flat  disking  alone,  by  contrast,  generally  re- 
duced rust  incidence.  All  slash  pine  in  five  studies 
had  less  infection  on  disked  plots  than  on  the 
checks.  For  loblolly,  differences  were  small  in  four 
tests,  and  disking  increased  infection  by  9  per- 
centage points  in  one. 

Slash  pine  was  clearly  more  vulnerable  to  fusi- 
form rust  than  loblolly,  but  two  studies  demon- 
strated susceptibility  of  loblolly  under  severe 
conditions.  In  both  studies,  trees  were  heavily 
infected  (40  to  60  percent  at  age  10),  and  differ- 
ences between  the  two  species  were  not  great. 

DISCUSSION 

Six  studies  of  bedding  on  poorly  drained  sites 
in  southwest  Louisiana  have  not  provided  con- 


Table  3.— Average  total  height  of  slash  and  loblolly  pine  trees 
by  site  treatment  at  ages  5  and  10  years' 


Slash  pine 


Loblolly  pine 


Study        Age 


Site  treatment 


Site  treatment 


Check    Disked    Bedded    Check    Disked    Bedded 


1 

5 

10.3 

11,6^ 

11,52 

9.4 

10.2 

10.5 

10 

28.5 

31.1^' 

30.52 

28,2 

29.6 

30.5 

2 

5 

5.8 

5.1 

7,8 

3,3 

3.9 

4.4 

10 

17,3 

17.6 

18,5 

8,5 

11.1 

9.7 

3 

5 

12.2 

12,1 

14,0 

11,6 

12.9 

13.2 

10 

32.2 

32,1 

34,62 

34,8 

37.32 

37.22 

4 

5 

6,7 

5.8 

7,1 

3.7 

4.2 

5.0 

10 

21,8 

19.8 

21,8 

14,5 

17.4 

17.8 

5 

5 

5,2 

6.7- 

7,82 

3,1 

3.6 

3.5 

6 

3 

3,9 

3.9 

4.42 

- 

- 

- 

'Study  six  measured  at  age  3. 

2  —  differs  significantly  from  the  untreated  check  at  the  0.05  level. 


Table  4.  — Proportion   of  slash    and   loblolly  pines    with   fusiform 
rust  trunk  cankers  by  site  treatment  at  various  ages 


Age 

Slash  pine 

Loblolly  pi 

ne 

Study 

Site  treatment 

Site  treatment 

Check 

Disked 

Bedded 

Check 

Disked 

Bedded 

Years - 





Percent 



-- 



1 

5 

34 

29 

48 

23 

22 

35 

10 

49 

39 

55 

46 

44 

45 

2 

10 

15 

13 

15 

8 

8 

6 

3 

8 

43 

39 

50 

9 

8 

11 

4 

5 

10 

6 

10 

25 

1 

4 

10 

31 

26 

35 

10 

12 

15 

5 

2' 

3 

4 

8 

2 

6 

11 

4' 

48 

45 

53 

42 

51 

61 

'Trunk  and  branch  infections  combined. 


elusive  evidence  that  this  intensive  treatment 
is  worth  the  extra  cost.  For  slash  pine  —  the 
species  best  adapted  to  wet  soils  —  there  was  a 
significant  boost  in  height  growth  in  four  of  the 
six  studies.  However,  the  maximum  response 
was  2.6  feet  of  added  height  at  age  5.  The  dif- 
ference did  not  increase  with  age.  In  10-year-old 
plantings,  the  maximum  difference  in  mean  total 
height  between  bedded  and  check  plots  remained 
about  2  feet.  It  is  still  too  early  to  determine  if 
any  of  the  early  gains  will  diminish  with  stand 
age;  however,  such  a  reversal  seems  unlikely. 

The  main  reward  for  bedding  poorly  drained 
soils  in  the  West  Gulf  area  apparently  is  a  mod- 
est increase  in  early  height  growth.  Any  extra 
growth  is  desirable,  and  in  some  situations  it  may 
have  value  beyond  the  increase  in  volume.  Es- 
tablished pine  stands  are  said  to  "dry  out"  a  wet 
site,  and  increased  early  growth  would  reduce  the 
time  interval  before  this  "drying  out"  phase  is 
reached. 

There  are  corollary  aspects  of  bedding  to  be 
considered.  First  is  the  problem  of  obtaining  an 
adequate  stand.  Disking  plus  bedding  reduces 
first-year  competition  considerably,  and  elevat- 
ing the  planting  location  on  saturated  soil  should' 
also  improve  survival.  Yet  this  treatment  in- 
creased first-year  mortality  in  some  plantings 
Some  poor  results  in  early  tests  were  attributed 
to  rough,  unsettled  beds  full  of  air  pockets.  Im- 
proved equipment  makes  a  firmer  bed;  so  survival 
should  not  be  a  problem  if  the  soil  is  allowed  to 
settle  for  2  to  3  months  before  planting. 

The  second  problem  is  fusiform  rust.  Our  stud- 
ies indicate  that  under  conditions  of  low  infec- 
tion, bedding  may  increase  disease  incidence 
by  5  to  10  percentage  points;  where  a  stand  is 


severely  damaged,  bedding  may  increase  it  as 
much  as  50  percent.  However,  in  neither  case  does 
the  added  infection  have  much  economic  signifi- 
cance, and  in  none  of  our  tests  were  bedded  plots 
heavily  infected  while  checks  remained  relatively 
free  of  disease.  Consequently,  the  fusiform  rust 
hazard  induced  by  bedding  appears  minimal. 

The  question  of  how  to  treat  flat,  waterlogged 
sites  remains  open.  A  firm  recommendation  for 
bedding  cannot  be  made  from  the  results  of  these 
six  studies  because  gains  in  growth  from  this  ex- 
pensive treatment  have  been  inconsistent  and  at 
best  modest.  A  persistent  problem  has  been  varia- 
tion within  carefully  selected  and  seemingly  uni- 
form study  areas.  Wider  variation  could  be 
expected  on  an  operational  scale.  Therefore,  the 
only  safe  prediction  is  that  response  to  bedding 
also  will  vary  widely  —  often  across  small  gradi- 
ents in  soil  quality  or  wetness  that  are  hard  to 
distinguish. 

Landowners  should  be  highly  selective  in  choos- 
ing sites  to  bed,  restricting  treatment  to  the 
wettest  soils.  Sites  should  be  evaluated  after 
winter  rains  are  well  underway,  usually  in  Jan- 
uary and  early  February.  As  a  general  rule,  treat 
only  those  sites  where  the  water  table  is  at  or 
near  the  surface  for  several  consecutive  weeks. 
Most  important,  orient  beds  to  facilitate  surface 
runoff  by  disking  perpendicular  to  the  contours. 
Depressions  may  require  plowing  a  few  outlet 
ditches. 

Disked  beds  in  continuous  strips  often  aggra- 
vate surface  drainage  problems,  even  when  they 
are  carefully  planned.  The  natural  drainage  sys- 
tem is  often  so  poorly  developed  that  bedding 
actually  impounds  water.  Though  the  bed  surface 
and  the  seedling  are  above  water,  the  root  zone 


remains  saturated  when  water  is  trapped  between 
beds  for  prolonged  periods.  For  this  reason  new 
studies  are  underway  to  test  intermittent  mounds 
8  to  10  inches  high  pushed  up  with  a  bulldozer. 
Early  indications  are  the  growth  on  these  so- 
called  pimple  mounds  is  considerably  better  than 
on  the  continuous  elevated  beds  reported  in  this 
paper. 
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SUMMARY 

Artificially  induced  moisture  stress  lowers  loblolly  pine  resistance  to  attack 
by  the  southern  pine  beetle.  The  duration  of  oleoresin  flow  is  curtailed  and  egg 
laying  and  larval  development  can  progress  rapidly. 

Tests  conducted  from  1973  through  1975  involved  artifically  induced  beetle 
attacks  with  limited  populations.  Even  beetles  that  attacked  first  met  little 
resistance  in  stressed  trees. 

Although  beetles  can  successfully  attack  the  healthiest  loblolly  pines,  un- 
stressed trees  in  the  study  resisted  initial  attack.  Prolonged  oleoresin  flow 
entrapped  or  pitched  out  many  beetles  and  delayed  egg  laying  and  larval 
development. 
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Tree  Water  Status  Affects  Induced  Southern 
Pine  Beetle  Attack  and  Brood  Production 

PETER  L.  LORIO,  JR.  AND  JOHN  D.  HODGES 


Observations  by  foresters  and  entomologists 
indicate  that  moisture  stress  increases  a  tree's 
susceptibility  to  attack  by  the  southern  pine 
beetle,  Dendroctonus  frontalis  Zimm.  (Thatcher 
1960).  Vite  (1961)  reported  that  bark  beetle  suc- 
cess is  correlated  with  low  oleoresin  exudation 
pressure  (OEP),  and  change  inOEP  is  directly 
related  to  water  stress  in  Pinus  ponderosa  Laws. 
With  large  loblolly  pines  (Pinus  taeda  L.),  arti- 
ficially induced  moisture  stress  has  marked  effects 
on  OEP  and  the  relative  water  content  of  the  in- 
ner bark  (Lorio  and  Hodges  1968).  The  study  re- 
ported here  further  examines  the  relationship 
between  host  tree  physiology  and  the  success  of 
southern  pine  beetle  (SPB)  attack. 

MATERIALS  AND  METHODS 

Loblolly  pines  in  natural  stands  were  used  for 
the  study.  First  attempts  at  inducing  beetle  at- 
tacks were  conducted  in  summer  1973  in  the  lower 
West  Gulf  Coastal  Plain  with  sawtimber-size 
trees.  The  area  had  a  native  population  of  south- 
ern pine  beetles. 

Three  pairs  of  trees  were  selected.  Each  pair 
had  one  prematurely  declining  and  one  apparently 
healthy  tree.  Following  a  method  of  T.  L.  Payne 
and  J.  E.  Coster  (personal  communication),  trees 
were  rigged  with  30-cm  square  hardware  cloth 
traps  coated  with  Stickem  Special*'  Traps  were 
placed  at  0.6,  2.4,  4.2,  and  6.0  m  above  ground 
level  on  one  side  of  the  tree  and  at  1.2,  3.0,  and  4.8 
m  on  the  other  side.  A  pulley  system  was  used 
to  lower  traps  for  daily  inspection  and  collection 
of  beetles. 

One  pair  of  trees  was  used  at  a  time.  Loblolly 
pine  bolts  artificially  infested  with  male-female 
pairs  of  beetles  were  used  as  attractants.  These 
bolts  were  removed  once  a  mass  attack  was  es- 
tablished.  When   brood   developed   to    the    late 


'Trade  names  and  company  names  are  included  to  identi- 
fy equipment  and  materials  used  and  do  not  constitute 
endorsement  by  the  USDA. 


larval  or  pupal  stage,  trees  were  felled  and  a  15- 
cm  and  a  30-cm  bolt  were  taken  between  the  3.7 
to  4.9  m  levels.  The  longer  bolts  were  placed  in 
rearing  cans  so  that  emerging  beetles  could  be 
counted.  The  shorter  bolts  were  dissected  and 
successful  attacks  counted.  Emergence  divided 
by  2  times  the  number  of  successful  attacks  pro- 
vided an  estimate  of  the  ratio  of  increase  of  brood 
over  successfully  attacking  adults  (Thatcher  and 
Pickard  1964). 

To  avoid  large  beetle  populations,  a  second  test 
( 1973 )  was  located  on  the  upper  West  Gulf  Coastal 
Plain  in  a  dense  loblolly  pine  stand  that  was  ap- 
parently free  of  SPB.  Trees  averaged  20  cm  in  di- 
ameter at  breast  height  (dbh )  and  18  m  in  height. 
There  was  no  evidence  of  declining  trees.  Mois- 
ture stress  was  induced  in  two  trees  by  digging  a 
narrow  trench  1  m  deep  at  a  radius  of  2  m  around 
each  tree.  Trenches  were  lined  with  6-mil  poly- 
ethylene and  refilled  with  soil.  Shelters  of  ex- 
terior plywood  covered  with  roofing  felt  were 
built  around  the  trees  and  beyond  the  outer  edge 
of  the  trenches  to  prevent  soil  water  recharge. 
Two  untreated  study  trees  were  used  as  controls. 

In  this  test,  attacks  were  induced  with  vials 
containing  approximately  1  ml  of  synthetic  attrac- 
tant  ( Frontalure " )  placed  4.3  m  above  ground 
on  each  tree.  Attacking  beetles  came  from  natural- 
ly infested  loblolly  pines  in  the  lower  Coastal 
Plain.  Approximately  fifteen  60-cm  bolts  contain- 
ing callow  adults  were  placed  around  each  tree. 
Sticky  traps  were  used  to  assess  attack  patterns. 

Two  subsequent  tests  were  established,  one  in 
1974  and  one  in  1975.  These  tests  were  again 
conducted  in  an  upper  Coastal  Plain  area  with 
no  known  SPB  infestations.  Three  pairs  of  trees 
were  used  in  1974  and  one  pair  in  1975.  Moisture 
stress  was  induced  in  one  tree  in  each  pair  and 
the  other  was  used  as  a  control.  Trenches  and 
shelters  were  constructed  as  before.  Trees  aver- 
aged 28  cm  dbh  and  15  m  tall  in  1974  and  30  cm 
dbh  and  19  m  tall  in  1975. 
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Aluminum  access  tubes  were  installed  to  allow 
measurement  of  soil  moisture  with  a  neutron 
probe.  Shelters  were  completed  and  soil  moisture 
measurements  begun  by  17  May  1974  and  21  May 
1975.  Measurements  were  taken  weekly  with  a 
modified  Kaiser  soil  moisture  probe  (Model  VMP 
487)  and  a  Troxler  Scaler  (Model  1651)  1  m  from 
the  bole  and  25,  40,  55,  70,  85,  100,  and  115  cm 
below  the  soil  surface. 

Sticky  traps  were  not  used  in  the  1974  or  1975 
tests.  Attacks  were  again  induced  with  snythetic 
attractant  and  naturally  infested  bolts  containing 
callow  adults.  When  15  to  25  attacks  were  ob- 
served near  the  attractant,  vials  and  bolts  were 
removed  and  the  beetles  destroyed  to  ensure  a 
limited  attack. 

Bark  samples  were  taken  to  assess  attacks  and 
brood  development  at  1.8,  3.6,  and  5.5  m.  One- 
tenth  square  foot  samples  were  taken  with  an 
electric-powered  hole  saw  from  two  sides  of  the 
tree  2  to  4  weeks  after  attack.  Sampling  varied 
according  to  our  subjective  judgement  of  attack 
progress. 

Measurements  of  tree  physiological  status  in- 
cluded OEP  and  oleoresin  flow  over  a  24-hour 
period.  OEP  was  measured  as  described  by 
Hodges  and  Lorio  (1968).  Xylem  water  potential 
of  twigs  was  estimated  on  three  trees  in  August 
1974  when  it  was  evident  that  a  wide  difference 
in  the  water  status  of  trees  existed.  The  pres- 
sure-chamber method  of  Scholander  et  al.  (1975) 
was  used. 

RESULTS 

1973   Tests:   The  first   test  compared   declining 


trees  with  apparently  healthy  trees  in  the  lower 
Coastal  Plain.  The  attraction  technique  was  suc- 
cessful and  the  trapping  technique  gave  an  ade- 
quate indication  of  the  time  and  number  of  beetles 
attacking  and  of  attack  height.  Between-tree  tests 
were  inconclusive,  however,  because  beetle  pop- 
ulation was  high;  all  trees,  declining  and  healthy, 
were  readily  overcome.  Approximately  equal  num- 
bers of  males  and  females  were  trapped  at  all 
heights  (table  1).  Early-attacking  beetles  were 
most  numerous  near  the  attractant  bolts,  about 
4.2  m  high.  Bolt  removal  did  not  seem  to  influence 
subsequent  attacks. 

In  the  second  test  (upper  Coastal  Plain)  the 
beetle  population  was  limited  to  infested  bolts 
placed  around  each  test  tree  but  was  large  enough 
that  all  trees,  stressed  or  untreated,  were  success- 
fully attacked.  Trees  were  smaller  than  in  the 
first  test  and  beetles  were  able  to  produce  brood 
with  comparable  ratios  of  increase  (table  1).  Tur- 
pentine beetles  {D.  terebrans  [Oliv.])  also  attacked 
the  test  trees  and  neighboring  trees.  An  adjacent 
area  had  been  clearcut  earlier  and  turpentine 
beetles  had  developed  high  populations  in  the 
stumps. 

1974  Tests:  Results  demonstrate  that  stressed 
trees  can  be  overcome  by  SPB  more  easily  than 
unstressed  trees  (table  2).  Attacks  v/ere  induced 
on  the  first  pair  of  trees  (lA  and  IB)  on  10  July 
1974  and  maximum  OEP  in  these  trees  differed 
by  1  bar  (5.2  vs  6.2).  Available  soil  moisture  had 
been  virtually  depleted  under  lA  for  about  3 
weeks.  Tree  IB  had  slightly  more  water  available 
on  10  July  and  considerably  more  during  the  pre- 


Table  1.  Numbers  of  beetles  trapped  and  emergence  of  brood  from  pairs  of  study  trees  (1973). 


Location 

Tree  pairs 

Beetles  trapped 

Emergence 
per  square  meter' 

Ratio  of 

Male 

Female 

Total 

increase^ 

Lower 
Coastal 

1 

Declining 

2099 

2013 

4112 

8866 

9.32 

Plain 

Healthy 

1331 

1305 

2636 

3691 

3.91 

2 

Declining 

1955 

1945 

3900 

3476 

3.23 

Healthy 

1592 

1591 

3183 

5509 

5.78 

Upper 
Coastal 

3 

Stressed 

482 

381 

863 

6682 

6.73 

Plain 

Control 

270 

239 

509 

2561 

3.58 

4 

Stressed 

653 

674 

1327 

2023 

4.04 

Control 

383 

485 

868 

2755 

4.27 

10.76  X  attacks  per  ft^. 

Ratio  of  emerging  beetles  to  a  count  of  successful  attacks  multiplied  by  2. 


Table  2.  Evaluation  of  attacks  and  dates  attacks  were  induced,  bark  sampled,  trees  cut,  and  bolts  taken  for  emergence 
samples. 


TVee 


Treatment 


Attacks 
induced 


Bark 
sampled 


Trees  cut  and 
bolts  sampled 


Initial  attacks 


Tree  response 




-   1974  dates   - 

lA 

Stressed 

July  10 

Aug.  7 

Aug.  19 

Successful 

Killed  by  initial  attacks 

IB 

Control 

July  10 

Aug.  7 

Aug.  28 

Unsuccessful 

Succumbed  after  further  attack 

2A 

Stressed 

' 

Aug.  19 

Aug.  28 

Successful 

Killed  by  initial  attacks 

2B 

Control 

Sept.  4 

Sept.  19 

not  cut 

Unsuccessful 

Still  surviving 

3A 

Stressed 

Sept.  4 

Sept.  19 

Oct.  17 

Successful 

Killed  bv  initial  attacks 

3B 

Control 

Sept.  4 

Sept.  19 
-   1975  dates   - 

Nov.  1 

Unsuccessful 

Succumbed  after  further  attack 

4A 

Stressed 

.July  25 

Aug.  8 

Sept.  3 

Successful 

Killed  by  initial  attacks 

4B 

Control 

July  25 

^.ug.  8 

Sept.  17 

Successful 

Killed  by  initial  attacks 

'  Attacks  apparently  initiated  by  parent  adults  that  emerged  from  lA. 


ceding  weeks  (fig.  1 ).  Prolonged  periods  of  no 
or  verv  slow  moisture  depletion  indicate  little  or 
no  readily  available  water  in  the  zone  measured. 
Rate  and  quantity  of  water  depletion  depends 
on  the  intensity  of  tree  rooting  as  well  as  on  soil 
characteristics  and  atmospheric  conditions. 

Trees  2B,  3A,  and  3B  were  subjected  to  attack 
on  4  September;  3 A  had  been  without  significant 
available  water  since  mid-June  and  2B  and  3B 


^     10 
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Figure  1.  Soil  moisture  changes  under  artificially  stressed 
(solid  line)  and  control  trees  (dotted  line)  in 
1974  and  1975. 


were  experiencing  moisture  stress  (fig.  1).  Max- 
imum OEP  values  for  2B,  3B,  and  3A  at  that  time 
were  7.5,  6.5,  and  6.2  bars.  Resin  flow  measure- 
ments of  20  August  showed  the  same  trend:  8.4, 
5.6,  and  1.6  ml.  Measurements  on  7  May,  prior 
to  natural  or  artificially  induced  moisture  stress, 
yielded  8.0,  5.2,  and  5.8  ml. 

It  was  apparent  from  periodic  examination  of 
individual  attacks  and  from  bark  samples  that 
even  the  beetles  that  attacked  first  met  very 
little  resistance  in  stressed  trees  (table  3).  Pitch 
tubes  were  small,  gallery  formation  and  egg  lay- 
ing began  almost  immediately,  and  the  brood 
reached  pupal  stage  in  about  one  month.  Tree  2A 
seemed  especially  susceptible  to  attack.  Unlike 
lA  and  3A  in  which  attack  was  artificially  in- 
duced, tree  2A  was  attacked  naturally,  apparently 
by  parent  adult  beetles  that  emerged  from  lA. 
Tree  2A  was  under  extreme  moisture  stress  to  the 
extent  that  the  crown  had  begun  to  fade  and  SPB 
attacks  did  not  produce  pitch  tubes.  Although  the 
SPB  apparently  attacked  first,  large  numbers  of 
Ips  auulsus  and  /.  calligraphus  also  attacked 
the  tree,  especially  near  the  5.5  m  level. 

Of  control  trees,  2B  successfully  resisted 
all  SPB  attacks.  No  brood  were  produced  and 
most  attacking  beetles  were  "pitched  out"  at  the 
time  bark  samples  were  taken  (table  3).  The  tree 
was  also  able  to  resist  numerous  black  turpen- 
tine beetle  attacks.  SPB  pitch  tubes  were  very 
large  compared  with  those  on  artificially  stressed 
trees.  Control  trees  IB  and  3B  also  resisted  initial 
controlled  attack  but  succumbed  to  later  attacks 
by  the  SPB  and  Ips  species.  Observation  of  indi- 
vidual attack  points  and  bark  samples  indicated 
that  initial  attacks  were  not  successful.  About 
one  month  after  attack  the  inner  bark  was  still 
wet,  there  were  no  visible  signs  of  discoloration, 


Table  3.  Status  of  induced  SPB  attacks  based  on  bark  samples  and  bolts  cut  in  1974. 




_ 

_  _ 

-    Bark 

sampl 

es  —  — 

Treatment 

Tree 

No. 

Sample 
Height 

Parent  Adults 
Live         Dead 

Larval 
Mines 

SPB  Attacks 
S'           U           T 

Pitched 
Out 

Dead  in 
Gallery 

Emergence  from 

Sample 

Bolts 

Meters 







Number 

per  square  foot  ^  — 

. 

Stressed 

lA 

1.8 

0 

10 

510 

35 

20 

55 

20 

0 

80 

3.6 

0 

5 

500 

30 

5 

35 

5 

0 

51 

5.5 

0 

5 

500 

30 

10 

40 

10 

0 

131 

Control 

IB 

1.8 

15 

25 

0 

10 

40 

50 

35 

5 

51 

3.6 

25 

45 

10 

15 

45 

60 

40 

5 

10 

5.5 

0 

5 

0 

0 

10 

10 

10 

0 

1 

Stressed 

2A 

1.8 

0 

0 

200 

30 

0 

30 

0 

0 

26 

3.6 

0 

0 

240 

40 

0 

40 

0 

0 

7 

5.5 

0 

0 

95 

15 

5 

20 

5 

0 

3 

Control 

2B 

1.8 

0 

0 

0 

0 

15 

15 

15 

0 

0 

3.6 

0 

0 

0 

5 

35 

40 

25 

10 

0 

5.5 

0 

0 

0 

5 

20 

25 

10 

10 

0 

Stressed 

3A 

1.8 

55 

0 

230 

30 

0 

30 

0 

0 

214 

3.6 

35 

0 

945 

40 

0 

40 

0 

0 

255 

5.5 

35 

0 

550 

35 

0 

35 

0 

0 

244 

Control 

3B 

1.8 

35 

0 

0 

20 

25 

45 

15 

10 

277 

3.6 

50 

10 

0 

20 

35 

55 

25 

10 

5 

5.5 

55 

0 

0 

25 

20 

45 

20 

0 

1 

S  =  successful;  U  =  unsuccessful;  T  =  total. 
Multiply  by  10.76  to  obtain  metric  equivalent. 
No  sample  bolt  cut;  high  number  of  Ips  attacks  and  some  apparent  emergence. 


and  no  larval  mines  were  detected.  However,  at- 
tacks by  IPS  species  and  new  attacks  by  SPB 
were  observed.  Initial  beetle  attacks  apparently 
decreased  resistance  to  subsequent  attacks,  but 
the  beetles  still  had  difficulty  establishing  gal- 
leries because  of  oleoresin  flow.  Two  months  after 
initial  attack  SPB  larvae  and  pupae  were  ob- 
served. 

Beetle  emergence  from  control  trees  IB  and 
3B  was  much  less  than  from  stressed  trees  lA 
and  3A  (table  3).  This  indicates  that  conditions 
for  egg  laying  and  brood  development  were  not 
as  favorable  in  unstressed  trees. 
1975  Tests:  On  24  July,  measurements  of  OEP 
and  oleoresin  flow  on  4B  (control)  and  4A 
(stressed)  revealed  that  maximum  OEP  was  9.6 
bars  in  4B  and  7.9  bars  in  4A.  Oleoresin  flow 
had  respective  figures  of  5.2  and  28.4  ml.  SPB 
attacks  were  induced  on  25  July.  At  that  time  the 
stressed  tree  had  depleted  most  available  water 
in  the  soil  and  the  control  tree  had  an  abundance 
of  water  (fig.  1). 


For  both  stressed  and  control  trees  the  num- 
ber of  induced  attacks  were  sufficient  to  overcome 
the  tree  (table  4).  Tree  4B  apparently  had  a  low 
resistance  to  attack  regardless  of  water  status. 
Recent  research  at  Mississippi  State  University 
indicates  that  tree  susceptibility  can  be  predicted 
on  the  basis  of  oleoresin  flow  and  other  physical 
properties  of  the  oleoresin  system  (Hodges,  et  al., 
in  press).  Under  their  system  tree  4B  would  have 
been  classified  as  highly  susceptible  to  beetle 
attack.  Tree  4A,  previous  to  induced  moisture 
stress,  would  have  been  expected  to  show  much 
more  resistance  to  attack  than  4B. 

DISCUSSION 

First  evaluations  of  induced  SPB  attacks  in 
declining  and  apparently  healthy  trees  indicated 
that  even  the  most  healthy  loblolly  pine  will  suc- 
cumb to  attack  by  a  large  SPB  population.  By 
limiting  the  supply  of  attacking  beetles  it  was 
possible  to  demonstrate  differences  in  resistance 
to  attack  as  well  as  in  brood  production.  How- 


Table  4.  Status  of  induced  SPB  attacks  based  on  bark  samples  and  bolts  cut  in  1975. 


-    Bark  samp 

Treatment 

Tree 
No. 

Sample 
Height 

Paren 
Live 

t  Adults 
Dead 

Larval 
Mines 

SPB  Attacks 
S'           U           T 

Pitched 
Out 

Dead  in 
Gallery 

Emergence  from 

Sample 

Bolts 

Meters 







-  -   N 

jmber 

per  sq 

uare  foot  ^  — 

_ _ 

Stressed 

4A 

1.8 

0 

0 

0 

30 

10 

40 

0 

10 

121 

3.6 

0 

0 

5 

30 

20 

50 

10 

10 

143 

5.5 

0. 

0 

150 

40 

20 

60 

10 

10 

56 

Control 

4B 

1.8 

0 

0 

0 

20 

0 

20 

0 

0 

139 

3.P 

0 

0 

0 

30 

10 

40 

0 

10 

32 

5.5 

0 

0 

0 

30 

10 

40 

10 

0 

0 

S  —    successful:  U  —  unsuccessful;  T  —  total. 
Multiply  by  10.76  to  obtain  metric  equivalent. 


ever,  difficulties  in  selecting  uniform  study  trees, 
handling  beetle  populations,  inducing  attacks, 
sampling  bark  at  the  correct  time,  rearing  brood_ 
from  cut  bolts,  and  obtaining  sufficient  replica- 
tions for  analysis  of  variance  preclude  standard 
analysis  and  completely  objective  interpretation 
of  results. 

Several  meaningful  points  can  be  made  from 
the  tests  with  limited  SPB  populations  and  host 
trees  under  various  degrees  of  moisture  stress. 
Trees  under  severe  moisture  stress  (lA,  2A,  3A 
and  4A)  have  almost  no  resistance  to  attacking 
beetles.  Although  trees  may  yield  abundant  resin 
from  a  standard  wound,  duration  of  oleoresin 
flow  is  curtailed  by  moisture  stress,  and  egg 
laying  and  larval  development  progress  rapidly. 
Better  hydrated  trees  hinder  beetle  attack  pri- 
marily through  oleoresin  flow  into  the  galleries. 
This   prevents   effective   egg   laying    and    larval 


development.  Some  beetles  are  trapped  in  the 
galleries,  others  are  pitched  out,  and  all  must 
expend  an  unusual  amount  of  energy. 

Figures  2a  and  2b  illustrate  the  differences 
found  between  stressed  and  control  trees  at  the 
time  bark  samples  were  taken  about  2  weeks  after 
inducing  attack  and  when  trees  were  felled  for 
rearing  brood  (40  to  49  days  after  attack). 

Severely  stressed  trees  may  produce  a  primary 
attractant  to  SPB.  Beetles  that  attacked  2A  had 
to  bypass  several  non-study  trees.  Tree  2A  pro- 
duced no  pitch  tubes;  radial  growth  was  nH  and 
the  tree  was  near  death  at  the  time  of  attack. 
Such  trees  are  perhaps  similar  to  severely  de- 
clining pines  that  have  been  observed  repeatedly 
with  SPB  attacks  in  the  mid  bole.  Growth  has 
practically  ceased  and  the  oleoresin  supply  is 
negligible  in  such  trees.  If  pitch  tubes  are  pro- 
duced, they  are  very  minute. 
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Figure  2a.  Exposed  xylem  two  weeks  after  induced  attack.   Stressed  tree  has  egg  gallery 
etchings  and  blue  stain;  control  tree  has  abundant  oleoresin  accumulation. 
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Figure  2b.  Good  brood  development  in  stressed  tree  with  little  or  no  oleoresin  in  egg  galleries 
40  days  after  induced  attack.  Poor  brood  development  in  untreated  tree  with 
pitch-soaked  areas  and  oleoresin  in  egg  galleries  (note  arrows)  49  days  after 
attack. 


Trees  with  a  moderately  good  water  status  and 
oleoresin  supply  (2B)  can  successfully  repel  a 
considerable  SPB  attack.  Also,  the  blue  stain 
fungus,  Ceratocystis  minor,  is  apparently  oc- 
cluded from  the  xylem.  Pines  in  well-managed 
stands  on  good  sites  with  an  adequate  water  sup- 
ply to  maintain  large  crowns  and  good  growth 
are  most  likely  to  have  these  oleoresin  and  water 
status  characteristics. 

High  oleoresin  flow  (4 A)  will  not  necessarily 
deter  a  moderate  SPB  attack  if  an  acute  moisture 
deficit  exists.  Flow  depends  partially  on  the  water 
status  of  the  living  epithelial  cells  surrounding 
the  resin  ducts.  Internzd  moisture  stress  reduces 
the  pressure  exerted  by  these  cells  on  the  oleo- 
resin, and  the  rate  and  duration  of  flow  are  cur- 
tailed. 

There  are  various  degrees  of  resistance  to  at- 
tack. Environmental  conditions  influence  both 
host  resistance  and  SPB  behavior.  To  the  extent 
that  the  environment  can  be  manipulated,  such 
as  by  thinnings  and  sanitation  cuts,  the  prob- 
abihty  of  successful  attacks  can  be  reduced. 
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